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NEWPORT 


COLORS 


¢ Announcing 


a new product 


Newport Fast Chrome Brown RN 


This is a product very similar in shade and proper- 
ties to Anthracene Chromate Brown E B, although it 
is not an identical type. It is a level dyeing color by 
e'ther of the three we!l known processes, namely, 
chroma‘e afterchrome or chrome-bottom, and is ex- 
tremely fast to the various color cestroying influences. 


REG US. PAT OFF 


“COAL TODYESTUFF 


Newport Chemical Works, Inc. 


Passaic, New Jersey 


BRANCH OFFICES Roston, Mass.; Providence, R. I.; Phila delphia, Pa.; Greensboro, N. C.; Chicago, 
Charlotte, N. C.; Springfield, Mass. 


WAREHOUSES: Boston, Mass.; Chicago, Ill.; Greensboro, N. C.; Philadelphia, Pa. 

































GENERAL GRANT, WHISKY 
AND FRANKLIN DYEING 


HEN some “well meaning” soul told President Abe Lincoln that General Grant 
drank a great deal of whisky, Lincoln suggested that it would be a good idea 
to order a number of barrels of Grant's brand and send one to each of his other 
generals. 


This was Lincoln’s characteristic way of pointing out the fundamental truth that re- 
sults are what count in this world, that you can’t get away from the significance of undeni- 
able facts. 


Perhaps Grant did drink a great deal of whisky and perhaps this is not a laudable 
practice, but to a straight thinking man like Lincoln this detail of Grant’s character was 
insignificant in the face of the undeniable fact that Grant was getting results where other 
generals had failed. 


Undoubtedly the Franklin Process of dyeing yarn in the wound form was not entirely 
successful in every dyeing experiment to which it was subjected in the early days. 


Even today there are some very few classes of work for which we do not recommend 
Franklin Dyeing. (General Grant had his “weak points.”) 


But thru constant experiment we have increased the scope of Franklin dyeing until today 
the class of work for which our process is not adapted is practically negligible. And to the 
straight thinking business man there are certain dominant, outstanding facts about the Frank- 
lin Process Company which cannot be overlooked in passing judgment on the advisability of 
at least giving Franklin Dyeing a trial: 


1. Within the short space of ten years the Franklin Process 
Co. has grown from a small experimental station in Provi- 
dence to an organization with the largest yarn dyeing 
capacity in the United States,—three plants in this country, 
also one near Manchester, Eng. 


2. The Textile Alliance states that the Franklin Process Co. 
is also the largest user of fast vat dyes in the United 
States. 


One very strong reason of course for the success of Franklin Dyeing is the fact that 
it eliminates the backwinding of yarn from skeins or warps with the resulting delay, incon- 
venience and waste of yarn through breakage. The winding in the Franklin Process is done 
before the dyeing, and then from spool to spool, instead of from skein to spool, which effects a 
considerable saving in time as well as in yarn breakage. 


When we consider that brilliance, solidity, evenness and complete penetration of color are 
prime requisites in fast vat dyeing, and that the Franklin Process Company is the largest 
user of fast vat dyes in this country, is it not logical and reasonable to assume that the gen- 
eral average of quality in Franklin Dyeing of all kinds must be of a relatively high standard? 


Here is food for thought on the part of the enterprising textile manufacturer. Why do you 
not settle once for all this question of using Franklin Dyeing in your business by writing or 
telephoning today to our nearest office and asking to have a Franklin representative call? 


FRANKLIN PROCESS CO. 


Philadelphia PROVIDENCE Manchester, Eng. 
New York Office, 72 Leonard Street 
SOUTHERN FRANKLIN PROCESS CO. 
Greenville, S. C. 
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Fast to Light 
Direct Colors 


Pontamine Fast Pink BL 
Pontamine Fast Yellow 4 GL 
Pontamine Catechu B, G and 3 G 
Pontamine Fast Red 8 BL 
Pontamine Fast Blue RL 
Pontamine Fast Black LN 
(aftertreated) 


It is possible to obtain, with these 
dyestuffs, a wide range of shades 
suitable for use where the finished 
fabrics must satisfactorily with- 
stand exposure to strong light. 


E. I. du Pont de Nemours & Co., Inc. 
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Established 1895 


BOSSON & LANE 


Manufacturers of 
Antimony Salts—65% 


Barium Sulfocyanide—Crystals The Original 
Chromium Fluoride—Crystals 


Potassium Chromate—Neutral Yellow BLEACHING OIL 


Manganese Sulphate for boiling out Cotton, to produce a foundation 
for a Pure White 


High Grade Sulphonated and Saponified 


Austrian Blood Albumen CASTOR OIL P RODUCTS 
Glues and Gelatines : 
sittnaceded Para Soap Oil 
Sole Agents for the U. S. A. —_— 
Solvents and Assistants for 
Pfaltz @? Bauer, Inc. ‘une all Textiles 


300 PEARL STREET-NEW YORK B & L Bleachers’ Bluings 


and Tints 


Works and Ofice, ATLANTIC, MASS. 


“Textile Week in Boston”—Oct. 29 to Nov. 3 


Business Getters Meet Business Makers at the 


International 
Textile Exposition 


Greatest and Best Gathering of Textile Men in the World 


Featuring Hundreds of Exhibits of Machinery and the Actual Making of Cotton, 
Woolen and Knitted Goods 


During Textile Week in Boston—The Annual Conventions and Meetings of the National Asso- 


ciation of Cotton Manufacturers, The National #ssociation of Woolen and Worsted Overseers, 
New England Association of Commercial Engineers. 


Under Auspices of Textile Exhibitors’ Assnociation, Inc 


Personal Direction of CHESTER I. CAMPBELL 


Executive Offices, 5 Park Square 
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Also a complete line of INDANTHRENE 


Acid, Basic, Chrome, 


Sulphur and Direct HELINDON 


Colors, Intermediates, 
Cotton Finishes, Tur- 
key Red Oils, Soluble THIO-INDIGO 
CO Oils and Leather Oil 
Reg. U.S. Pat.of, VES an cater s 
HY DRON 
Consolidated Color & Chemical Co. ALGOL 
Central Dyestuff & Chemical Co. 


Williamsburg Chemical Co. and other vat dyes will be imported 
Po Cy us direct from the manufacturers. 


Manufactured by the following and 
other American Manufacturers— 











HAMETZ (3 Cm 


One-Twenty-Two _ Hudson Street. New_York, rk City. FARBWERKE VORM. MEISTER, LUCIUS & BRUNING 
Boston Philadelphia Providence <2 FARBENFABRIKEN VORM. FRIED. BAYER & CO. 
CHEMISCHE FABRIK GRIESHEIM-ELECTRON 
Ss hari San Fi 
oo oe steamed LEOPOLD CASSELLA & CO. 
FARBWERKE-MUHLHEIM 
KALLE & CO. 
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F.E. ATTEAUX & COMPANY, Inc. 


172-178 Purchase Street, Boston 


Sole Selling Agents for 


Palatine Aniline & Chemical Corp. 


Poughkeepsie, New York 


Palachrome Colors 
Palaside—Silk White Effect—Colors 
Pacco Direct Colors 
Empire Acid Colors 


F. E. ATTEAUX & COMPANY, Inc. 


BOSTON NEW YORK PHILADELPHIA CHICAGO 
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For that silky, soft ‘kid glovey” 
finish on fine shirtings, sheer nain- 
sooks, dainty organdies and voiles, 
on high grade ginghams and sa- 
teens, use 


Cream Softener J. B. 


White goods stay white and even 
the most delicate shades are not af- 
fected by this creamy, white soft- 
ener. 


A finish cannot always be judged 
satisfactorily immediately after it 
is applied. Father Time, the most 
critical judge, often makes an ad- 
verse decision after the goods have 
been on the shelf a few months. 


Our Cream Softener J. B. is espe- 
cially adjusted and standardized to 
cope with atmospheric, storage and 
other conditions to which material 
is subjected after finishing. 


We guarantee this softener will not 
cause any regrets. The first and last 
decisions will be favorable. 


Allow us to send samples 


The product will prove itself 


Jacques Wolf.& Co. 


Passaic : New Jersey 


N 


ZINSSER & CO. 


Hastings-on-Hudson :: N. Y. 


Alizarine 


Black, Blue, Browns, 
Violet and Green 


in Paste 


for Calico Printers 


in Powder 
for Wool and Silk Dyers 


Write for samples and information 


Anthrole Oil 


Used in the Dye Bath! 


To eliminate harshness 
in the stock. 


Assistsin reducing waste 
on the cards. 


Productive of brighter 
and faster shades 
in dyeing. 


ARKANSAS CO., Inc. 


253 Broadway 
New York City 
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BEAVER SULPHUR BLUES 


Extreme Brilliancy of Shades, Excellent Solubility and 
Especially Recommended for Beam Dyeing 


DUNKER & PERKINS COMPANY 


287 ATLANTIC AVENUE BOSTON, MASS. 


CAMELITE KROMEKO YELLOW F F 


A stripping agent of highest merit. Does not injure Best silk white Chrome Yellow made. 
the fibre; leaves no odor. Does the work in half need to be cleared. 
the time required by other stripping agents Chrome Browns. 


Does not 
Especially adapted for silk white 


Packed in air tight and moist proof containers. 


AMIDINE ORANGE BROWN E N 
A highly concentrated Direct Brown, having good 
solubility and level -dyeing properties. Especially : 
adapted for cotton thread, artificial silk, and hosiery. Recommended for 


KROMEKO FAST BLACK F EX. CONC 
(Diamond Black F) 
slubbing and yarn dyeing on 


account of its extremely good properties to light, 


3est money value Direct Brown obtainable. alkali, acid and fastness to metals. 


Send for Samples and Prices 


ESTABLISHED 1876 ~ 


Joun CampBe ty & Company, 75 Hupson Sireet. New Yoru. NY. 


American Dyestuff Manufacturers 


BRANCHES 


BOSTON CHICAGO PROVIDENCE SAN FRANCISCO PHILADELPHIA TORONTO 


“STANDARDS EVERYWHERE” 


IMPORTERS, EXPORTERS AND MANUFACTURERS 
YORK AND COLGATE STS., JERSEY CITY, N. J. 


Announcing Our New Product 


DIRECT FAST BLACK L 


Equal in All Respects to the Pre-war Benzo Fast Black L 
Sample and Price on Application 


CHARLOTTE, N. C. BRANCHES———— PAWTUCKET, R. lL. 



























ROHM & HAAS CO. 


Manufacturers of 


CHEMICALS 





40 North Front St., Philadelphia, Pa. 





SPECIALTIES 


LYKOPON—Concentrated Hydrosulphite for 
reducing Indigo and vat dyes. 


FORMOPON—For discharge work. 
FORMOPON EXTRA—For Stripping. 
INDOPON' W—Indigo Discharge Assistant. 
TARTAR EMETIC—Technical. 


CHEMICALS 


Sodium Sulphide, Sodium Bisulphite, Sulphate 
of Alumina, Acids, &c. 










Gor 
TEXTILE MILLS 
The Tide Water POWER GROUP 


Straight mineral and compounded oils of viscosities 
best suited to meet the exacting requirements of tex- 
tile mill lubrication. 





Blanquol Loom Oils Clarol Machinery Oils 
Suprol Cylinder Oils Tycol Bearing Greases 
Dyno! Engine and Turbine Oils 


Tide Water Lubrication Staff 


We have put on a scientific basis the selection of the 
proper lubricants for particular purposes by the crea- 
tion of the Tide Water Lubrication Staff. 






A Staff Engineer will be glad to visit your plant and 
supply you with a Lubrication Report on the more 
economical lubrication of your machinery. 


A word from you will bring 
him to your plant. 


TIDE WATER QIL SALES CORPORATION 


ELEVEN BROADWAY, NEW YORK 
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KLAUDER -WELDON 


Dyeing - Bleaching - Scouring 
Machinery 


There are K-W machines in use which were built 
nearly half a century ago and which are still doing 
their work efficiently and economically under severe 
service. This is sufficient evidence of the durability 
and capability of K-W Machines after long years of 
subjection to the ravages of live steam, heat and 
alkalis. 

K-W Machinery by its accomplishments has stead- 
ily and irresistibly built up a reputation that has made 
the name “Klauder-Weldon” synonymous with the 
“world’s best dyeing, bleaching and finishing ma- 
chinery.” 

Our interest in upholding the K-W reputation 
means that you MUST be satisfied, and our sugges- 
tions to prospective purchasers are made with the 
view toward solving any dyeing, bleaching or scour- 
ing problem for all time. We will be glad to answer 
any and all questions without obligation on your part 
whatsoever. 


Write today for K-W Literature 


The Klauder-Weldon Dyeing 
Machine Co. 


Bethayres, Pa., U. S, A. 


4. G. Mayer, Southern Agent, 
Realty Bldg., Charlotte. N. C. 





S. R. Davip 
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Dyestuffs 






252 Congress Street, Boston, Mass. | 
Hartford Office: 1029 Main Street 
Tel. Main 1684 
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Our Practical, Technical Service 


Our Standardized, Uniform Deliveries 


Merit your consideration of our 


ACID COLORS KATHETON COLORS 


for Fastness and Leveling Properties for Sulphur Dyeing 


CHROMEFASTCOLORS = jenyp, FAST COLORS 


for Chrome Mordant and Top Chrome 
Hool Dyeing 


ISO-CHROME COLORS JENYL AZO BLACK 


for Chromate Dyeing for Hosiery and Thread Dyeing 


for Direct Cotton Dyeing 


JENNINGS & COMPANY 


INCORPORATED 


93 Broad Street Boston, Mass. 
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TECHNICAL BOOKS 


If you are in the market for books on technical subjects — dyeing, finishing, bleaching, etc. — communicate 
with us and it is probable that we can supply your needs. We shall at all times be glad to submirc 
lists of books covering any special lines. 


We call particular attention to 


A TEXTBOOK OF DYE CHEMISTRY DYERS’ MATERIALS 
By G. VON GEORGIEVICS By PAUL HEERMANN 
This is a new edition of a tormer volume by the same author. An introduction to the examination, 
entitled “Chemistry of Dyestuffs,” and has been thoroughly revised valuation and application of the most 
and brought down to date by Dr. Eugene Grandmougin—translated important substances used in dyeing. 
by Frederick A. Mason. The new edition describes minutely the printing, bleaching and finishing. Trans- 
chemical properties of all dyestuffs, including the natural colors, and lated by Arthur C. Wright. Second edi- 


contains particularly a new chapter on the Vat Colors tion, revised and enlarged by H. B. 
PRICE $12.50 Stocks. PRICE $3.00 


HOWES PUBLISHING CO. 


4109 Woolworth Building NEW YORK CITY 
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ents in Mechanical Construction 


ern) Motor Drives, with silent chain running in oil. 
All gears cut and totally enclosed. 
Push Button Panel for control and operation of machine. 


No slipping of clutches. Speed constant. Cost of installation no 
rore than clutch driven machines. 











——— PATENTEES AND MANUFACTURERS 


Hussong Dyeing Machine Company . 














Bleachers, Finishers and Dyers have 
complained that de-sizing compounds 
were expensive and hard to handle. 


DIAX, made by the MALT-DIA- 
STASE CO., brought down the price 
and made its use easy. 


Fires 
Ze 


a 
SS 
is 


SS 
SS SS 


Ss ie 
i ee 


DIAX, because it is better, is being 


used with great success by the larg- 
est Bleachers, Finishers, Printers and 
Dyers 












Indicating 





Write us for Free Demonstration and Sample Contre . si 
Send for Taylor 
MALT-DIASTASE COMPANY ii oe 
79 Wall St., New York City = for every 
atalog einnininth 


LABORATORIES 


58-64 Garden Street Wyckoff Avenue and Decatur Street 
Brooklyn, N. Y. Evergreen, N. Y. 


Taylor [Instrument Companies 


ROCHESTER, N. Y., U.S. A. 
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Woolworth Bulding, New York. 


Please enter my subscription for the American Dyestuff Reporter for one 
year from date, for which you may bill me $5.00. 
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Influence of Metallic Hydroxides on Fast- 
ness to Light of Indigo 123 
Dr. R. Haller, translated by Ismar 
Ginsberg, B.Sc., Chem. Eng. 


Method of Determining the Detergent 
Action of Soap 
J. W. McBain, R. S. Harborne 
and A. Millicent King. 


Editorials. 
The Reporter and the Textile Expo- 
sition 
\Why Is the Chemical Exposition?... 
The Dyes Exhibit at the Chemical 
exposition 


The Chemical Foundation Suit 


Textile Chemical Courses at Columbia 
University 
John F. Warner 


New Colors 


Yokohama Port Reopened 


Tapestry Yarn Printing 
Louis J. Matos, Ph.D. 


Indigo and Its Application, Part I]... 
Philip S. Clarkson 
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United States 
Color & Chemical 


Company, Ine. 
93 Broad St. 


Boston, Mass. 


New York Office: 25 Howard St. 


FACTORIES: 
NEW ENGLAND ANILINE WORKS, Ine. 
Ashland, Mass. 


GARFIELD ANILINE WORKS, Ine. 
Garfield, N. J. 


“DYES FOR DYERS, 
MADE BY DYERS” 


DIAMINE 
BORDEAUX B2S 
Brilliant as the im- 
prisoned sunshine 


that sleeps in the red 
wines of France. 


Send for Samples 


Althouse Chemical Company 


READING, PA. 
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If You Go to the 
Textile Show— 


Be Sure to See 


The “NATIONAL” Exhibit 


Of Practical Value to Mill Men—that is the keynote of 
the “National” Exhibit at the Eighth International Textile 
Exposition, to be held in Mechanics Hall, Boston, October 
29th to November 3rd. 


In the ‘National’? Booth—Spaces 502, 503, and 504, you 
will find, of real interest, a display of 


Mill Dyed and Printed Textiles, 


including: — 
Dyed Loose Wool 
Yarn Dyed and Piece Dyed 
Woolen and Worsted Fabrics 
Direct Dyed, Direct Printed 
and Discharge Printed Cottons 


Dyed Natural and Artificial Silk 
in Skeins and on Spools 


—all dyed exclusively with “National” Dyes—all 
produced in well known mills. Samples of these tex- 
tiles, with information as to the dyes used, will be 
available to you. 


The Exposition Number of “DYESTUFFS”—to be 
distributed at the Show,—will contain original and 
valuable articles on the dyeing and printing of the 
various textiles exhibited. Every mill executive and 
dyer should have a copy of this issue. 


The “National” Exhibit will not be a display of dyes, but will 
consist of an assortment of textiles of the highest type, illustrat- 
ing the present day application of “National” products. Be sure 
to visit the “National” Booth—if you see the Exposition—if not, 
write for a copy of the Exposition Number of “DYESTUFFS.” 


NATIONAL ANILINE & CHEMICAL COMPANY, Inc. 
40 Rector Street, New York, N.Y. 


FOR TEXTILES 
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lydroxides on 
t of Indigo 


By DR. R. HALLER 


ARIOUS experiments and investigations have 

been made in the past in the attempt to im- 
prove the fastness of cotton dyestuffs to light. 
In these experiments the colored fabrics were im- 
pregnated with 10 per cent solutions of almost all the 
common salts that are purchasable on the market, and 
then exposed to the action of direct sunlight. It was 
concluded therefrom that none of the impregnations 
had any effect on the fastness to light of the unstable 
basic dyestuffs which were used in coloring the fabrics. 
However, in the case of certain substantive dyestuffs 
that are used in dyeing cotton fabrics and that yield 
shades which are not fast to light, the fastness to light 
was materially improved by the action of certain 
salts, such as sodium thiosulphate, copper sulphate, 
nickel sulphate and cobalt sulphate. When woolen 
samples which had been impregnated with the same 
salts mentioned above were subjected to the action of 
light, it was characteristically found that these salts 
possessed no power in increasing the resistance of the 
dyed fabrics to light. It was remarked, on the other 
hand, that the fastness to light of the dyestuffs Mala- 
chite Green, Victoria Blue and Methyl Violet was im- 
proved when the dyed samples of cloth were impreg- 
nated with a solution of potassium ferrocyanide. From 
certain experiments which were carried out by Krais 
(see Zeitschrift und Textilchemie, 1902, 
22), it was concluded that this action of potassium 
ferrocyanide was not secured by the direct influence 
of the salt on the dyestuffs, but through a secondary 
reaction, as it may be called, with the Berlin Blue that 
was formed from the potassium ferrocyanide. 


fuer Farben 


The author himself conducted a series of experi- 
Fabrics were 
chosen which were first treated in a bath of potassium 
ferrocyanide and then printed with the aid of dye- 
stuffs such as Ethyl Green. Metallic salts were added 
to the dyestuff paste that was used in printing the 


ments on this problem some time ago. 





(Textilberichte, 1923, 229-230) 


Translated for The Reporter by ISMAR GINSBERG, B.Sc., Chem. Eng. 





fabrics. ‘These salts were so chosen that they pos- 
sessed the property of forming corresponding ferro- 
cyanides with the potassium ferrocyanide present in 
Particularly in the case where copper salts 
were used it was observed that they exerted a very 
favorable influence on Ethyl Green, which under ordi- 
nary conditions gives a coloration which is extraordi- 
narily sensitive to the action of light. Under present 
conditions, wherein particular attention is paid to the 
production of goods of the highest possible quality, the 
fact that this treatment also has a slight effect in en- 
hancing the strength of the fabric and of the color as 
well represents an additional advantage. 


the goods. 


FASTNEsSS OF INDIGO To LIGHT 

Indigo is supposedly a dyestuff which is extremely 
fast to light, but it possesses other properties which 
might well be as advantageous as the former. ‘The 
author refers only to its insufficient fastness to rub- 
bing. But then again, neither is the fastness to light 
so absolute that it leaves no doubt in mind as to how 
the dyestuff will behave when exposed to strong light. 
It is a fact that when a piece of goods which has been 
dyed with indigo has been exposed to the direct rays 
of the sun under conditions of bright and strong sun- 
light, this exposure is sufficient to completely bleach 
The great popularity 
which the dyestuff indigo possesses at the present 


out the average indigo color. 


time, and which seems to be ever on the increase, is 
due not to its great fastness to light but to other ad- 
vantageous properties with which it is endowed. Thus, 
for example, it is known that indigo is mordanted on 
textile fabrics with great ease, much more readily than 
the majority of dyestuffs; and, furthermore, it can be 
subjected to the action of a resist just as easily. Then, 
again, in contradistinction to a great many other dye- 


stuffs which perhaps may be designated as just as fast 
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to light as indigo, it always keeps its clear blue hue 
when subjected to washing and light, except under the 
extraordinary conditions mentioned above. However, 
it is evident that the dyestuff would become of even 
greater value if success would crown the attempts to 
improve its rather inconvenient and unsatisfactory 
properties in one way or another. 


METAL SALTS AND THEIR ACTION ON INDIGO 


As a corollary to the investigations of Krais, as well 
as to certain experiments and studies made by the 
author himself, an investigation was started to deter- 
mine whether or not it was possible to effect any 
material change in the fastness of indigo to light by 
the action of metallic oxides so as to render fabrics 
dyed with indigo more resistant to light. To accom- 
plish this, fabrics were printed with indigo pastes of 
the average quality and then treated with solutions of 
metallic salts in various concentrations. The metallic 
hydroxides were then precipitated on the fabrics by 
passing them through a dilute, warm solution of lye. 
The fabrics were then well washed out and finally 
dried. The fabrics obtained in this manner were then 
subjected to the light of the sun in such a manner that 
only one-half of each sample, covered with a glass 
plate, was exposed to the sun’s rays. The experiment 
was made during the months of July and August. 

If the resistance of the dyed fabric to light is 
changed in any respect by this treatment it will be 
manifested in a difference in the intensity of the color 
in that part of the fabric which had been treated with 
the metallic salts in comparison with that part which 
had not been treated in this fashion. 
control sample was used in each case so that any dif- 
ference which gradually evolved during the course of 
the exposure of the dyed fabrics to the direct rays of 
the sun might be detected and measured. The fact is 
that iv did not take very prolonged exposure of the 
dyed fabrics to the sun’s rays to show that the treat- 
ment of the dyed fabric with certain metallic salts was 


In other words, a 


really of important benefit in increasing the resistance 
of the dyestuff to light. 

The Indigo Blue fabrics were printed with a printing 
paste which had the following composition: 100 grams 
of neutral British gum-starch thickening and 10 cubic 
centimeters of a solution of metallic salt in water con- 
taining a quantity of salt equivalent to the molecular 
weight of the same dissolved in a liter of water. After 
the fabrics were dried they were passed in a warm 
solution of caustic soda containing 10 grams of 38- 
degree BeNaCH in 1 liter of water. 
then washed, and finally dried. 


The fabrics were 


EXPERIMENTAL RESULTS 


The results that were obtained after two months’ 
exposure to light are given in the following tabula- 


tion: 
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Magnesium Chloride—Printed and unprinted parts 
bleached out in equal degrees. 

2. Aluminum Sulphate—Printed and unprinted parts 
bleached out in equal degrees. 

3. Chrome Alum— Printed and unprinted parts 
bleached out in equal degrees. 


4. Iron Chloride 





Printed parts entirely unchanged; 
unprinted parts completely bleached. 
Titanium Chloride—Acts on the printed portions 


of the fabric as well as on the unprinted por- 
tions, which are both bleached. 

6. Nickel Sulphate—Those parts of the fabric which 
were printed are protected against the light to 
some extent. 

Cobalt Nitrate—The printed parts of the fabric are 
not so strongly bleached as the unprinted parts. 

8. Manganese Chloride—Printed parts of the fabric 

are unchanged; unprinted parts are bleached. 

9. Zinc Sulphate—Printed parts of the fabric are not 

much less bleached than the unprinted parts. 





10. Corrosive Sublimate—There is only a very slight 
difference between the printed and unprinted 
parts of the fabric. 

11. Lead Acetate—Almost no difference between the 
printed and unprinted parts of the fabric. 

12. Bismuth Nitrate—Both the printed and unprinted 





parts of the fabric are bleached in equal degrees. 

13. Copper Sulphate—The printed parts of the fabric 
remain almost unchanged. 

14. Cadmium Sulphate—Exerts a slight protective ac- 
tion on the printed parts of the fabric. 

15. Stannous Chloride—Exerts a slight protective ac- 
tion on the printed parts of the fabric. 

16. Gold Chloride—This 
fabric. 


salt has no action on the 

17. Chlorplatinic Acid—No action on the fabric. 

18. Palladium Chloride—Exerts a slight protective ac- 
tion on the printed parts of the fabric. 

19. Silver Nitrate—Almost no change in the printed 


parts. 
DIscuUSSION OF RESULTS 


From this tabulation it is clearly seen that there are 
certain metallic salts which possess an actual, inherent, 
protective action on indigo-dyed fabrics in aiding them 
to resist the influence of light. The most effective 
seem to be the manganese salts; then come the salts of 
the metals of the iron group, with those*of iron the 
most conspicuous. The salts of copper also possess an 
extraordinary protective action on the indigo-dyed 
fabrics. In this connection it will be remembered that 
the copper salts also seem to possess the power of 
protecting fabrics which are dyed with other coloring 
matters against the action of light. 
silver, whose salts also possess remarkable protective 
power, it is unfortunate that it is impractical to use the 


In the case of 


salts in commercial work for self-evident reasons. 
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For the sake of making the investigation complete, 
and in order to substantiate certain conclusions that 
the author reached in some earlier investigations that 
he made on this problem, he tested out the protective 
power of the ferrocyanides and the ferricyanides of 
several metals; as, for example, silver, zinc and copper. 

Solutions of these salts in molecular proportions 
were prepared and the fabrics were first printed with 
indigo paste containing salts of these metals in the 
same manner as described in the first series of tests. 
Then the fabrics were dried and passed into solutions 
of ferrocyanide and ferricyanide. After the test sam- 
ples had been exposed to the light for a period of two 
months—in this case, as well, the exposure was made 
during the two summer months July and August—it 
was found that this treatment did not yield any satis- 
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A Method of Determining the Detergent 


The printed parts of the fabric in 


which the silver salt was used became olive in color. 
The zine salt showed no protective action at all, while 


the copper salt seemed to have some protective action, 
for the printed parts of the fabric were much darker 
in color after exposure than the unprinted parts. On 
the other hand, the color tone was completely changed, 
due to the reddish-brown copper ferrocyanide which 
was deposited on the fabric. 

The general conclusion that may be drawn from this 
investigation is that it is within the realms of possi- 
bility to protect indigo-dyed fabrics against the bleach- 
ing action of direct sunlight. The process can be 
worked out on a practical scale. Of all the metallic 
salts that were tested out in this research, the salts of 
iron appeared to be best suited for use in the process 
from a practical and economic standpoint. 


Action of Soaps. 


By J. W. McBAIN, R. S. HARBORNE, and A. MILLICENT KING 


N spite of the many investigations on the subject of 
detergent action (cf. McBain, Third Colloid Report 
of the Brit. Assn. for Adv. of Sci., 1920, p. 24), there 
is still no recognized standard in terms of which the 
washing power of soaps can be expressed. This commu- 
nication describes quantitative measurements of detergent 
action upon one substance; namely, carbon black. 

Striking, although only qualitative, experiments de- 
scribing the action of solutions of a “medicinal soap” in 
suspending lainpblack were published by Spring (Kolloid- 
Zeits., 1909, 4, 164; also Rec. Trav. Chim. 28, 120). 
He found an optimum effect in 1 per cent solution, and 
even in dry methyl and ethyl alcohols there was an opti- 
mum concentration, although in very much more dilute 
solution. He also found that dilute aqueous soap solu- 
tions had the power of carrying a certain portion of the 
lampblack through a filter paper, although this did not 
occur when using alcohol. 

Spring concluded that a sorption compound was formed 
between the lampblack and the soap, or rather (upon 
rather doubtful evidence) between lampblack snd some- 
what acid soap. The suspended lampblack passed 
through filter paper without blackening it, although, in 
the absence of soap, none passed through, and the black 
clung tenaciously to the paper. Spring’s conception of 
*A\ paper prepared for the Society of Chemical Industry, and 
published in the Journal of the Society. 


Department of Physical Chemistry, University of Bristol 





detergent action is, therefore, represented by an equation 
of the form: 


Fabric.dirt +- soap = fabric + dirt.soap 


McBain (loc. cit.) proposed the more logical alternative 
of double decomposition, namely : 


Fabric.dirt + soap = fabric.dirt + soap. dirt 


for which there is a good deal of evidence. 

In Spring’s experiments with lampblack and in ours 
with carbon black only a portion of the carbon, that 
stably suspended, is carried through the filter paper. We 
utilize this fact and simply determine the amount of car- 
bon black carried through. The “carbon number” of a 
soap solution is the number of grams of carbon carried 
through by one kilogram of soap solution under standard 


conditions. 
PRELIMINARY EXPERIMENTS BY R. A. W. Bonp 
Much time was spent by R. A. W. Bond in studying 
various samples of lampblack and carbon black. That 
which gave the largest effect was “Auk” carbon black, a 
15-pound samples of which was supplied through the 
kindness of Messrs. Chance and Hunt, of London. Their 
“Kalista” carbon black was only slightly less effective 
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Extraction of the carbon black with ether in a Soxhlet 
apparatus was detrimental, owing to the agglomeration 
of the carbon; hence, in all further work untreated origi- 
nal carbon black was employed. 

Twenty cubic centimeters of soap solution carried 
through most carbon when shaken with 1 g. of carbon 
black, this amount being more effective than either 2 or 
0.5 g.; thus in experiments with No. 5 Whatman filter 
papers and 0.1Nw potassium myristate the carbon num- 
bers found were 0.56, 0.33 and 0.11, respectively. No 
explanation is afforded. 

A large number of filter papers were tested and No. 31 
Whatman filter paper was finally adopted as being most 
porous and yet fairly uniform. For the gravimetric anal- 
ysis of the filtrate the only satisfactory paper was No. 
590 Schleicher and Schull filter paper. 

Time of exposure of the lampblack to the soap was 
varied from one day to one month without noticeable 
effect. Increase of temperature greatly diminished the 
carbon number. It was found in accordance with ex- 
pectation that there was an optimum concentration of 
soap solution. 


[EXPERIMENTAL 


Materials.—-Only soaps prepared from pure fatty acids 
were used; the potassium oleate was prepared by Kahl- 
baum and contained three equivalents per cent excess 
acid. Other soap solutions were prepared with the pre- 
cautions described by Bunbury and Martin (Chem. Soc. 
Trans., 1914, 105, 417), from pure fatty acids supplied 
by Kahlbaum but using Jena glass vessels with well vas- 
elined glass stoppers. The importance of the last pre- 
caution, which is invariably adopted in this laboratory, is 
strikingly illustrated by the following Table 1: 


TABLE ! 


Acidities of potassium oleate solutions in equivalents of 
free acid to 100 equivalents of soap. 


Acidity 
Description of Stopper When Next 
Solutions Employed Fresh Day 
Soap dissolved in 2 parts 
alcohol + 1 part water: 
DAMIR Eso ckcawincs Unvaselined glass 2.87 4.11 
Sample TF. .c.cc.<s Vaselined glass ....... 2.89 2.93 
0.05 Nw aqueous sol. + 
2 parts alcohol. ...:... Well vaselined cork... 7.67 16.36 
0.496 Nw aqueous sol. + 
2 parts alcohol....... Well vaselined glass... 3.27 3.34 


} 


we 

Increase in acidity is due chiefly to entrance of carbon 
dioxide, but partly to oxidation. Distilled water and al- 
cohol were always boiled out in a pyrex flask. The acidi- 
metric standard was benzoic acid supplied by the Bureau 
of Standards, Washington, and constant-boiling hydro- 
chloric acid prepared by the method of Hulett and Bon- 
ner. The great importance of exact neutrality is shown 
by the sequel. As far as possible dilute solutions were 
prepared by direct dilution of more concentrated stock 
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solution, but a large number of independent solutions 
were also made up. 

Procedure.—In determining the amount of carbon car- 
ried through a filter paper by soap solution the following 
standard method was adhered to: One gram of “Auk” 
carbon black, weighed within 1 per cent, was placed iu a 
large test tube with 20 c.c. of the soap solution, shaken 
thoroughly, and allowed to stand for twenty-three hours 
in a thermostat at the experimental temperature, shaken 
again and allowed to stand a further hour before being 
poured upon an 11.3-cm. No. 31 Whatman filter paper. 
The filtration was also carried out in the same thermo- 
stat (a water-jacketed copper chest kept within 0.5 de- 
gree) and allowed to stand until approximately 10 c.c. of 
filtrate had collected. The filtrates were then analyzed 
either by the gravimetric or, in all later work, the colori- 
metric method. The data given in the present paper en- 
able absolute results to be readily obtained in other labo- 
ratories by simple comparison with ours. 

Gravimetric Method of Analysis—The carbon in the 
filtrate had to be isolated and weighed on a filter paper. 
A 5.5-em. 590 Schleicher and Schull filter paper, which 
had previously been extracted with alcohol in a Soxhlet 
extractor, was dried at 110 dez. Cent. in an electric oven 
for forty-five minutes. It was then transferred quickly 
to a small weighing bottle fitted with an air-tight stopper. 
The filter paper was weighed by difference and the drying 
repeated until the weight (about 0.12 g.) remained con 
stant to 0.1 mg. It was then necessary to obtain on this 
dried analysis filter paper the whole of the carbon in the 
filtrate. Two methods were adopted, depending on 
whether the concentration of the soap was greater than 
or less than 0.3N. In the latter case, the carbon suspen- 
sion (1. e., the filtrate) was decomposed by the addition of 
about 20 c.c. of alcohol and filtered through the analysis 
paper, the whole of the carbon being retained without 
difficulty. The carbon was then thoroughly washed free 
from soap with hot alcohol. When the concentration of 
the soap solution was above 0.3N, it was found that se 
much alcohol was required to break the suspension and 
dissolve the soap that the time taken to filter this large 
bulk of liquid was too long for the first method to he 
employed. 

In the second method, the suspension was decomposed 
by the additien of a few cubic ctntimeters of dilute sul- 
phuric acid (approximately 0.5N). The water was then 
decanted, through the analysis filter paper, from the fatty 
acid precipitate formed, and the latter melted by warming 
to about 60 deg. Cent., and poured onto the filter paper. 
The tube and filter paper were then washed free from 
fatty acid by means of hot alcohol, the carbon being re- 
tained on the filter paper. The 
tested for fatty acid by dilution 
ring of myristic acid precipitate 
from fatty acid. 


alcoholic washings were 
with cold water, a white: 
being formed if not free 
operation had to be car- 
ried out with great thoroughness, otherwise misleadine 


This washing 
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The filter paper and carbon thus obtained were then 
dried in the electric oven and weighed under conditions 
as far as possible identical with the previous drying and 
weighing; i. e., dried at 110 degrees for forty-five min- 
utes and weighed in an air-tight weighing bottle. The 
increase in weight gives the weight of carbon in a known 
weight of filtrate, which is then expressed in “carbon 
numbers,” grams of carbon per 1 kg. of soap solution. 

This method of analysis is restricted in use, although 
essential for obtaining an absolute standard for all sub- 
sequent work. In the first place, the limit of weighing 
on an ordinary chemical balance gives a possible error in 
the carbon number of about 10 per cent for a 0.1N 
solution when only 10 g. of filtrate is taken. If more than 
10 g. of filtrate is taken the bulk of the liquid becomes 
great, thus making the process of filtering off the carbon 
from the decomposed filtrate very long and _ tedious. 
Moreover, as the amount of carbon on the analysis filter 
paper increases beyond about 10 mg., the time taken to 
wash free from acid or soap is so long that the prob- 
ability of error from incomplete washing overwhelms the 
advantage of having a comparatively large amount of 
carbon on the filter paper. 

It is therefore seen that the gravimetric method may 
only be used with advantage with such concentrations of 
soap solutions as give a carbon number of about 0.5 to 
1.0, unless a micro-balance accurate to within 0.01 mg. 
is used. 

Colorimetric Method of Analysis—In this method the 
filtrates (about 10 g. in every case) were diluted to known 
volume by the addition of a large excess of alcohol. For 
the sake of convenience, these diluted filtrates are termed 
“test filtrates.” A convenient concentration was obtained 
by weighing out accurately about 1 g. of filtrate and dilut- 
ing to 100 c.c. with alcohol, the solution being well shaken 
and allowed to stand for a few minutes before being 
analyzed in order that the alcohol might dissolve the 
soap. The length of column required to give the same 
transmission of light as a column of standard test filtrate 
was then ascertained by means of a colorimeter. Accord- 
ing to Beer’s law, the amounts of carbon in the two test 
filtrates are inversely proportional to the ler gth cf the 
columns giving the same transmission of light. Thus the 
concentration of the filtrates can quickly be compared 
with that of the standard filtrates. A Donnan colorimeter 
was used, but less accurate comparisons could be made 
by eye. , 

The carbon number of the filtrate is given by the 
formula: 


Is ws Is ws 
C=] —, Cs = 054 —— 


l ww UU 


where /s and / are the lengths of the columns of standard 
liquid and filtrate respectively and ws and w are the 
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weights of standard and of filtrate which have been di- 
luted to 100 c.c. with alcohol. 

The filtrate from 0.125Nw potassium myristate was 
arbitrarily chosen for the standard test filtrates because 
the value of the carbon number had been carefully estab- 
lished for this case by the gravimetric method of analysis 
as 0.54-+ or —0.01. 

The final step toward simplifying the manipulation and 
rendering it possible for other laboratories to obtain re- 
sults in our units was made by replacing the standard 
filtrate by a dye solution of similar color prepared from 
pure dyes obtained from British Drug Houses, Ltd. The 
specification of this standard was: 50 c.c. of nigrosine 
solution of concentration 0.056 g. per liter, 20 c.c. of Bis- 
marck Brown solution of concentration 0.0858 g. per 
liter, 100 c.c. of distilled water. This dye solution was 
found equivalent in light transmission to a test filtrate of 
carbon number 1.19. The carbon number value of 1.19 
was the absolute value obtained by comparing the dye 
standard in the colorimeter with test filtrates prepared 
from filtrates which had been analyzed gravimetrically. 
This dye standard, which is quickly prepared and easily 
reproducible, possesses many advantages as a standard 
over any filtrate, which is not only subject to a greater 
experimental error in preparation but also liable to error 
due to occasional non-uniformity of the filter papers. 

Hence, to obtain the carbon number of any commercial 
soap, using a sample of our carbon black, it is only neces- 
sary to compare the filtrate (after diluting 7 grams to 
100 ¢c.c. with alcohol) with the standard dye solution and 
apply the formula: 


We are prepared to supply small samples of our carbon 
black for purposes of standardizing the stock used by 
other investigators. The same result can be obtained 
quite independently by carefully preparing any of the 
soap solutions whose carbon numbers are properly re- 
corded in this paper and standardizing the carbon black 
or other carbon therewith; it is only necessary to deter- 
mine with that soap solution the ration between the depth 
of color of the filtrate obtained and the color here re- 
corded to have a constant factor which will convert all 
experimental results, using commercial soaps, with any 
definite kind of carbon or lampblack, into the standard 
units of carbon number. 


EXPERIMENTAL RESULTS 






Concentrations of soap are expressed in per cent.—i. e., 
grams of soap in 100 g. of solution—as well as in weight 
normality (Nw)—that is,, gram-equivalents of soap in 
1 kg. of water. 

Table II contains the data for various concentrations 
for pure potassium myristate at temperatures between 
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12 and 15 deg. Cent. 





number of determinations. 








Tables III and IV exhibit the important influence of 








very slight additions of either free alkali or free fatty 











acid. Table V shows the effect of change of tempera- 
ture. Table VI gives the results for various concentra- 











tions of potassium oleate, and here the filter paper was 
folded by gentle pressure between finger and thumb, 
since it had been found by Messrs. Allnutt that increased 
pressure may cause slower filtration and give inconsistent 
results (Chem. & Ind., 1923, 565). 
































TaBLe II (see Graph I) 
Variation of carbon number with concentration of 
solutions of neutral potassium myristate 




















Mean Carbon Numbers 
























































































































































Soap Gravimetric Colorimetric 
% Nw (12°-15°) (12°-15°) 
0.268 0.01 0.03 
0.662 0.025 0.10 
1.32 0.05 0.17 0.21 
1.96 0.075 (0.47) 0.32 
2.59 0.10 0.49 0.41 
3.22 0.125 0.54 + or — 0.01 0.54* 
3.84 0.150 1.28 
4.45 0.175 2.18 
5.06 0.20 0.40 
6.24 0.25 0.35 
7.40 0.30 0.29 0.30 
9.63 0.40 0.22 
13.8 0.60 0.025 
18.0 0.80 0.01 





























*Indicates standard upon which all colorimetric readings are 
based. 
























TABLE ITI (see Graph II, right-hand portion) 




















































































































Carbon numbers of potassium myristate + excess of 
potassium hydroxide 
Excess of KOH 
Soap Equiva- Temp. Carbon 

% Nw Nw lents % se No. 
BH 0.125 0.000 0 15 0.54 
: = 0.00125 1 16 1.27 
0.00625 5 16 2.06 
0.0125 10 16 3.98 
0.0218 ie 14 2.83 
0.0250 20 16 3.02 
. : 0.0375 30 14 4.09 
2 ‘ 0.0500 40 5.60 
().0625 50 13.5 10.0 
0.0750 60 14 az 
0.0875 70 14 4.22 
0.125 100 13 3.58 

0.250 200 13 1.23 

0.375 300 13 0.83 

‘0.625 500 13 0.27 

4.45 0.175 0.00875 5 11.5 0.65 
as ¢ 0.0175 10 11.5 2.60 
0.0262 15 13 7.38 

0.0525 30 11.9 6.7 

0.0875 50 riS 6.25 

0.776 100 11.5 3.16 
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TaBLe IV (see Graph II, left-hand portion) 

Carbon numbers of 0.125Nw (== 3.22%) potassium 
myristate solution + excess of myristic acid 

% (of concn. of soap) 


Mean Temp. 

Excess Myristic Acid Carbon No. a 
0 0.54 15 

1 1.6 12 

5 1.9 12 

10 2.0 11 

20 1.21 11 

50 0.58 11 

TABLE V 


l’ariation of carbon number of pure neutral 0.1NW 
(= 2.59%) potassium myristate with temperature 
Temperature is” 25 


0.41 


60° 


Carbon no. 0.15 


().22 


TaBLeE VI (see Graph IIT) 
Variation of carbon number of solutions of potassium 
oleate with concentration 


Independent 
Results Curve I* Curve II 
Soap Temp. Carbon Temp. Carbon Temp. Carbon 

% Nw Ee No. NG. No. Oe No. 
19.8 0.77 12.0 1.29 
13.9 0.503 20.5 0.12 
12.9 0.495 12.1 0.10 139 17 v5 Oil 
12.6 0.450 13.9 0.17 
11.4 0.40 13.4 0.31 176 0.13 
10.9 0.38 25 0.31 
10.1 0.35 13.4 0.36 17.4 0.21 
9.44 0.325 13.3 0.45 17.4 1.03 
8.77 0.30 14.75 1.09 13.6 0.39 17.5 «=—-2:16 

13.10 2.14 195 22/ 





8.40 0.826 14.75 1.66 
14.50 3.20 
7.96 0.27 13.7. 0.57 76 1:53 
7.50 0.253 12.8 1.05 
742 0:25 WS LAT 13.5 0.47 78. 1.33 
6.73 0.225 12.50 2.24 18.6 = 1.21 
6.02 0.20 i255 353 13.6 0.77 18.6 0.82 
13.45 2.42 198 1.60 
14.5 1.78 20.7 0.87 
19.4 1.96 
5.60 0.185 13.9 1.14 
5.30 0.175 14.2 1.44 
497 0.163 S35 135 
5.07 0.167 12.4 2.33 
5.26 0.173 1s 1:23 
459 015 0.90 19.5 0.63 
3.85 0.125 11.5 0.71 14.2 0.83 
14.5 135 
3311. @10 17.5 0.86 14.5 0.49 1.5 ‘O72 
2.29 0.673 14.7. 0.44 
1.58 0.05 13:7 0.56 14.6 0.33 198 0.84 
0.984 0.031 21.0 0.38 
311 0:10 5 0.52 19.4 1.17 





*In the series of experiments in Curve I unsatisfactory illumi- 
nation was employed in the colorimeter. Each number in Table 
VI is the mean of three or four results. 
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Discussion OF RESULTS 

It is seen from the tables and graphs that the results 
are dependent upon concentration, temperature, acidity 
and alkalinity. 

There is a surprisingly sharp maximum carbon number 
at a particular concentration of soap. In the case of 
potassium myristate this occurs at a concentration of 
0.175Nw (= 4.45 per cent), which is a hundred times 
more effective than either a very dilute or concentrated 
soap solution. In the case of potassium oleate the exist- 
ence of a similar maximum is equally obvious, and it lies 
in only slightly higher concentration, although here the 
effects are obscured by the great sensitiveness of oleate 
solutions to other external factors. It is well authenti- 
cated that there is an optimum concentration for the use 
of any commercial soap as a detergent. In applying this 
to practical washing operations it may easily be advisable 
to use a strong solution and to pass through the optimum 
concentration in the rinsing process. 

The actual detergent powers of the two very different 
soaps, myristate and oleate, are unexpectedly similar, al- 
though the first is derived from a saturated fatty acid 
containing only fourteen carbon atoms, whereas the other 
is unsaturated, containing eighteen carbon atoms, and the 
oleates are regarded as soaps par excellence. where is no 
other property of soap solutions which is known to be at 
an absolute maximum at these concentrations, although 


3-0 


9 
S 


Carbon numbers, -—-—> 
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0-0 O1 02 03 O4 05 O06 O7 O8 O89 1.0 

Concentration (Nw) of potassium myristate. ———» 
Variation of carbon number with concentration of solu- 
tions of neutral potassium myristate. 


Graru I. 


the turbidity of such colloidal systems as soap and cellu- 
lose acetate may pass through an ill-defined maximum at 
similar concentrations. There is likewise no constituent 
of soap solutions, except possibly the hydroxyl ion, which 
passes through a maximum of concentration in this reyion. 
Very slight excess of either acid or alkali increases the 
detergent action manifold, although further excess causes 
it again to disappear. This is probably the chief cause in 
the fluctuations in the results with the oleate, which so 
readily oxidizes in the air with corresponding change in 
‘lIkalinity. In the case of 0.125Nw (= 3.22 per cent) 
potassium myristate, addition of 50 equivalents per cent 
of alkali (= only 0.0625NwWKOH) increases the deter- 
gent action nineteen-fold. 
Temperature exhibits an importint effect, especially 
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at lower temperatures, where the carbon number very 

rapidly increases, being doubled for a change of 10 de- 

grees. The effect is very much less at higher tempera- 
10-0 


9-0 


> 


8-0 


7-0 


Carbon numbers 





case lilies cio 
100 50 0 650 100 150 200 250 300 350 400 450 500 

<°, Excess (of % Excess (of concn. of 

concen. of soap) soap) of KOH ——~»> 

of myr‘stic acid 


The cross is neutral 6-125Nw soap corresponding to the cross on 
Graph I, 


Variation of carbon number of 0125 Nw potassium 
myristate solution with excess of myristic acid and KOH. 


GrarH II. 


tures. It is known that the amount of colloidal soap be- 
haves in a somewhat similar fashion. 

In Graph III for solutions of potassium oleate, the two 
series of points connected by a continuous line represent 


solutions which were prepared by dilution of one sample 
of the most concentrated solution; the other points repre- 
sent solutions made up quite independently. Miss Laing 
has found that solutions of sodium oleate require at least 
a day to attain internal equilibrium at room temperature, 
and it is possible that even the hydrolysis alters. A direct 
test should be made upon the effect of time upon the de- 
- Independent results. 


OG 
@ = Curve J. 
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= Curve II, 
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0-2 0-3 O-4 
Concentration (Vw) ——> 
Variation of carbon number with concentration of solu- 
tions of potassium oleate. : 


Grapu III. 


0-5 0-6 


tergent action of oleate solutions. Some of the erratic 
results were undoubtedly due to faulty filter paper, since 
occasionally some of the carbon coming through with the 
filtrate settled immediately to the bottom of the test tube 
(Continued on page 731) 
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THE REPORTER AND THE TEXTILE EXPO- 
SITION 


HE next issue of The Reporter, published October 

22, will be in the nature of a special issue to be 
used in conjunction with the Textile Exposition to be 
held in Boston the week of October 29. In addition to 
containing several articles of more than ordinary inter- 
est, it will have what is with us, at least, a novel feature, 
in that it will include several sample cards showing dye- 
ings on both piece goods and yarn as prepared by some 
of the leading dyestuff manufacturers. 

At the Textile Exposition The Reporter will be rep- 
resented in Booth No. 600, where we shall hope to have 
the pleasure of welcoming all of our subscribers and 
friends who visit the Exposition. Incidentally, this booth 
will serve as headquarters for the American Association 
of Textile Chemists and Colorists, and it is particularly 
requested that all visiting members of this organization 
leave their names and Boston addresses at the booth in 
order that their local whereabouts may be known. 


WHY IS THE CHEMICAL EXPOSITION? 


HE Ninth National Exposition of the Chemical In- 

dustries, recently held in this city, was useful, if 
for nothing else, in enabling those interested in chemical 
developments in this country to estimate the value of 
these exhibitions. 

They are prepared at considerable expense on the part 
of the exhibitors, but there is a very general dubiety as 
to their value as investments. 

This feeling was undoubtedly at the bottom of the 
determination to hold the Exhibition every other year, 
and there would seem to be little doubt, in view of what 
the exposition has come to be, that this decision was 
a wise one. 

At the same time it is not improper to ask what the 
purpose of these elaborate assemblings of chemical ap- 
paratus and records of accomplishment may be, and 
what object they should most effectively serve. 
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Are they to be looked upon simply as bazaars or fairs 
at which sales are to be made, and the cost of which is 
expected to be written off in the business actually done; 
or are they to serve the purpose of informing the public, 
periodically, of the progress made in the chemical in- 
dustry ; of new discoveries made; of new dyes developed ; 
and of new claims on the confidence of the people of this 
country, without which the industry cannot hope to se- 
cure that legislative support which is essential to its 
permanent establishment and continuity. 

The recent exhibition was almost exclusively one of 
apparatus and chemical supplies; as a record of what 
has been done since the last exposition it was valueless. 
The dyestuff manufacturers, with their interesting and 
necessarily more or less spectacular displays, were con- 
spicuously absent, and it was curious to listen to the 
comments made by the public on this fact, as well as to 
those made by dyestuff men themselves. 

The public comment may be fairly summarized in 
some such way as this: “Where are the American dyes? 
Oh, well, you know, the war was over long ago, and we 
are getting all the good dyes we need now from Ger- 
many again. There isn’t much trouble with dyes now; 
they are just as they were before the war, so there was 
no need to make any special displays of what has been 
done.” 

Can any thinking man, having the interest of the 
American dyestuff industry sincerely at heart, believe 
that a reaction in the minds of an all-informed public 
of this character can be anything but dangerous and 
inadvisable? 

The progress in meeting the color needs of the nation 
during the past seven years goes for naught; the obstacles 
overcome and the difficulties conquered by sheer energy 
and pluck are unknown or forgotten, and the credit for 
the present satisfactory condition goes to the Germans 
and their well-cultivated fetish of chemical supremacy. 

It may be true that those who use the dyes, the textile 
mills, the leather manufacturers, the paper manufac- 
turers and others, know differently, but is there no re- 
sponsibility to the public and to the press of the country 
whose appetite for misinformation so long as it makes 
good copy, is without limit? 

The attitude of the dyestuff manufacturers them- 
selves is largely responsible for this unfortunate pub- 
lic impression, and if the industry has still failed to 
“sell itself” to the American people these gentlemen 
have no one to blame but themselves. 

_ 

This attitude may also be summarized, as expressed 
by most of them, as follows: “It would have cost us 
$5,000 or more to put up an exhibit, and we can put a 
good salesman on the road for a year for that amount 
shows, or get enough inquiries, to justify the ex- 
pense.” 


of money. We don’t make enough sales at these 


In other words they persist in regarding these ex- 
positions as sales factors, and not as publicity efforts 
to inform the people and press of the country of the 
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progress made, and the effectiveness of the efforts to 
make this country independent of foreign domination 
in what is unquestionably the most basic industry 
of all. 

No exposition which makes sales the principal ob- 
ject can ever retain a permanent hold on public esteem 
as an evidence of industrial progress; it must inevi- 
tably degenerate into a fair, at which the passing 
people are importuned to buy anything that can be 
put up into a package and carried away. One has 
only to bear in mind the food expositions, the domes- 
tic science displays, and the business equipment shows, 
to realize the truth of this, and as the chemical and 
dyestuff manufacturers continue in their failure to 
realize the duty they owe 





and especially is this the 
duty of the leaders in their ranks—to give an account 
of their stewardship to the nation as a whole, the 
more inevitably will these expositions become the 
resort of those who have trivialities to peddle. 

And the more certainly will the industry find it 
impossible to convince an unenlightened Congress 
when the time comes—as it will come again before 
long—of its special needs, and its special title to 
consideration. 

The above remarks take no account of the very 
excellent exhibit sponsored by the Synthetic Organic 
Chemical Manufacturers Association, which is men- 
tioned elsewhere in this issue. This one exhibit in 
itself, however, did not begin to fill the place in the 
public mind formerly occupied by the dyestuff man- 
ufacturers. 


THE DYES EXHIBIT AT THE CHEMICAL 
SHOW 


HE one outstanding feature of the recent Chemical 

Exposition from a dyestuff standpoint was the dis- 
play put on by the Synthetic Organic Chemical Manu- 
facturers Association in co-operation with several other 
interested parties. 

The slogan of this exhibit was “American Dyes Are 
Fast.” This caption was prominently displayed in con- 
nection with various showings of dyed fabrics produced 
by various representative American manufacturers. The 
most interesting and instructive feature, however, was 
the showing of many gingham dresses which had been 
repeatedly washed and which were displayed side by 
side with other similar garments which were unlaundered. 
This demonstrated that the dyes suffered not at all in 
the washing process. 

In order to bring this fact home most forcibly to 
the audience the garments in question were continuously 
washed in apparatus supplied by the American Laundry 
Machinery Company, and after being laundered were 
displayed on living models side by side with the unlaun- 
dered garments. Before the end of the Exposition the 
dresses thus used had been laundered over one hundred 
times. While the garments were being exhibited on the 
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manikins a talk bringing out the fact that the dyes were 


of American manufacture and emphasizing their fast- 
ness qualities was delivered from the platform. 
This is undoubtedly the sort of educational propa- 


ganda which should have been inaugurated several years 
ago. Had this been done, it would, we believe, in large 
part have offset the detrimental statements so frequently 
voiced by retailers to the effect that they could not guar- 
antee the fastness of fabrics because of the necessity for 
using American made colors. 

In our opinion this sort of an exhibition ought to be 
shown at every possible opportunity throughout the 
length and breadth of the country. It would be par- 
ticularly effective if it could be shown in many large 
metropolitan department stores. 
it would have a dual effect: First, the education of the 
women buyers to the fact that American dyes can be 
depended upon; and second, it would effectively estop 
employees of these stores from resorting to the time- 


If shown in such places 


worn excuse that American dyes cannot be guaranteed. 
The latter effect is obvious, as should a clerk in the 
piece goods department offer any excuses for the dyes 
used it would be quite in order for the customer to refer 
to the exhibit in question appearing in the same store, 
whose purpose was to establish the fastness of Ameri- 
can made colors. 

Such an extended campaign of educational publicity 
would, of course, be an extremely expensive proposition, 
but we believe that if the Synthetic Organic Chemical 
Manufacturers Association and other interested parties 
were to get together on this proposition the necessary 
funds could be obtained and that the results would more 
than justify the expenditure involved. 
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METHOD OF DETERMINING THE DETER- 
GENT ACTION OF SOAP 


(Continued from page 729) 


and a second filtration through another filter paper re- 
duced the carbon number to the expected value. 


The results with potassium oleate led to a few addi- 
tional experiments, which seem to show that a carbon 
filtrate is more effective than the original soap solution in 
extracting fresh carbon black, and that likewise carbon 
black which has once been extracted produces with fresh 
soap solutions a filtrate of much higher carbon number 
than the original filtrate. 


For the first experiments 8 g. of filtrate containing car- 
bon from a 0.173Nw potassium oleate solution was shaken 
up with a fresh quantity of 0.5 g. of carbon and filtered 
through fresh filter paper. In each case the carbon num- 
ber went up manifold, being increased from such values 


as 0.76, 0.83 and 1.45 to 4.19, 4.48 and 3.09. 


In the second series the carbon residues left on the 
filter paper from a previous filtration were treated with a 
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fresh sample of the original soap solution to see if any 
further carbon could be extracted, as there was a possi- 
bility that all the fine particles had already been taken 
through. However, the carbon number so obtained was 
For instance, instead of 
carbon numbers 0.56, 1.14, 0.88, 1.46, 0.65 and 0.36, there 


were now obtained such values at 5.01, 3.59, 4.64, 4.39, 


invariably increased manifold. 


5.02 and 4.57, and a third extraction with further soap 
still gave quite high results. 

These two results are obviously closely related, since 
the carbon, whether in the filtrate or in the residue, forms 
a sorption compound with soap, thus changing both the 
We 
have not had the opportunity of making a direct analysis 


concentration and the composition of the solution. 


of either of these quantities. 

We are not pursuing this investigation further, in the 
expectation that the problem will be studied in America 
by the Fellow appointed by the Palmolive Company. 
However, now a general method of making a rapid and 
direct test of detergent action has been set up, it should 
be possible, by investigating different soaps, saturated and 
unsaturated, pure and admixed, and the effect of change 
of temperature, addition of salts and of excess of acid or 
alkali upon their detergent power, to explain fully the 
phenomenon of cleansing action. 

The action upon carbon black may be to a certain ex- 
tent specific and in so far not quite parallel to the effect 
on oily matter, or on emulsification, or on frothing; this 
would merely limit but not destroy the value of the direct 
information obtained. 


SUMMARY 


A method has been developed and standardized for the 
direct and rapid determination of the amount of finely 
divided carbon which various soap solutions carry 
through filter paper. This gives a “carbon number” char- 
acteristic of each solution which may be taken as a meas- 
ure of the detergent action of this material. 

It is shown that by a slight alteration of conditions the 
detergent action of a soap may be enormously increased. 
There is an optimum concentration in moderate dilution 
for which the effect is a maximum; very slight addition 
of either acid or preferably alkali greatly enhances the 
detergent power. Rise of temperature diminishes at first 
rapidly, then more slowly, the detergent power; but this 
may be completely overshadowed by the vital necessity 
of using sufficiently high temperature to dissolve the soap. 
Once in solution, there is surprisingly little difference be- 
tween soaps as different as myristate and oleate. 

In conclusion, our thanks are due to the Research 
Fund of the Chemical Society and to the Colston Research 
Society of the University of Bristol for grants for the 
purchase of materials used. 
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The Chemical Foundation Suit 


Briefs Filed by Both Sides—Final Act in This Drama 
Opens at Wilmington October 8. 


FTER more than a year the curtain is about to be 
raised on the final act of the dye patent suit in 
Wilmington. On September 26 the United States Gov- 
ernment filed its brief summing up the results of the 
evidence submitted. In it the Attorney-General renews 
the charges of conspiracy on the part of the American 
dye interests and states that at the time of the sale of 
the patents certain vague transactions served to blind 
President Wilson to the actual state of affairs. It fur- 
ther charges that the appointment of Frank L. Polk, 
counselor of the State Department, as agent to transfer 
the patents, was illegal; that Mr. Polk, though acting in 
good faith, was not in possession of complete knowledge 
A contradiction 
of the latter charge is contained in Polk’s testimony at 
the trial, in which he stated that he had assuredly not 
been deceived by anybody regarding the details of the 
transaction. 
The Government brief, in 


of the transactions in which he figured. 


addition, directly attacks 
the Foundation’s claim that to seize and sell the German 
dye patents was necessary as a protective measure, the 
soundness of which would be apparent not only in times 
of war but also in times of peace. The brief states: 

“The United States have not yet reached that point of 
national degradation where it must confiscate private 
property acquired in confidence in their good faith and 
integrity, and which its owners are unable to protect, 
in order to promote national prosperity or material gain. 
It will not seek to justify immorality by the wrongs of 
others, but will have the courage to do right. It is not 
a question of our obligations to the Germans, but to our 
own self-respect and national honor. 

“The claim that these transactions may be justified on 
the ground that the ownership of these patents and other 
properties by the dye and chemical industries was neces- 
sary for the protection of those industries and to promote 
their development and prosperity is equally unsound in 
morals and in law.” 

Regarding the prices paid by the Chemical Foundation 
the document quotes Dr. Holderman’s testimony, in 
which he placed a high valuation on the salvarsan, neo- 
salvarsan, and novocain patents. 

Searcely a week after this brief had been filed the 
Chemical Foundation prepared and filed its side of the 
case. Point by point it assails the charges contained in 
the foregoing document, bringing forward certain pungent 
facts regarding the ethical and legal phases of the 
question. 

It alludes to the vindication of the Textile Alliance, 
Inc., one of the alleged conspirators named in the Gov- 
ernment complaint, denouncing as libelous the attack 
made upon the Alliance. The Foundation, with good 
effect, declares as “preposterous” the charge that the 
President acted in the dark and denies emphatically the 
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least suggestion of fraud and deception on the part of 
the American dye interests. This portion of the bill 
reads: 

“The President acted with full knowledge in all he 
did in this matter. The bill is singularly indefinite. Who 
deceived the President and Mr. Polk is nowhere dis- 
closed. Who the alleged conspirators were is nowhere 
set forth definitely and specifically; the long trial has 
not yet cleared up this strange mystery; the charges re- 
main as nebulous as at the beginning.” 

In aiming at the statement in the Government bill that 
the litigation did not embrace questions of the future 
welfare of the country and its national defense, the 
Foundation argues “that the courts have no jurisdiction 
to review the determination of the President; that it was 
in the public interest that particular enemy-owned prop- 
erty should be disposed of otherwise than at public sale 
to the highest bidder, on terms and conditions of the 
disposition directed by him.” The defense pertinently 
brings up the positive danger of such a public-sale to the 
dye industry in this country. It would be indeed simple, 
in such a case, for German agents to snatch up the bulk 
of the patents at their own price. 

Garvin's part in the transaction, the bill maintains, was 
merely the continuing of plans laid out by Palmer, the 
former Custodian, in strict accordance with President 
Wilson’s intentions. The bill points out that the main 
parts of the transfer and subsequent sale of the patents 
were the results of the President’s approval of the entire 
transaction. Compatible with his policy regarding the 
German control of the organic chemical industry and 
the “vicious consequences of this control, . thorough- 
ly known to and appreciated by him” he carried out his 
desires by developing the plan of selling the patents to 
American organizations. 

The Foundation bill had recourse to previous testi- 
mony to dispute the statement that the price paid for 
the patents was far below their actual value as declared 
by Dr. Holderman; it goes on to say that because of 
investigations necessary to supply certain technical data 
not included in the patents themselves, and in considera- 
tion of the fact that the Foundation was compelled to 
issue licenses to American applicants and to limit its 
profits on the sales to 6 per cent, they judged the price 
paid was not less than adequate. 

In a subsequent section of the bill there is introduced 
a strong bit of logic; it brings up the question of what 
the results would be were the Government, consistent 
with its action in the present case, to file suits against 
all the purchasers of alien property sold by the Custo- 
dian, instigating 


‘a flood of litigations.”” This part reads: 

“The Alien Property Custodian sold thousands of 
pieces of property of all descriptions, of every degree of 
importance and of enormous total value. These prop- 
erties are held by thousands of individuals and corpora- 
tions, run into every State and affect every industry, and 
have no doubt been the basis of almost innumerable 


transactions made in reliance upon the titles thus con- 
veyed. 
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“The Government itself holds most valuable proper- 
ties, including the great German docks and terminal facili- 
ties in New Jersey and thousands of patents covering 
important ordnance, naval and surgical appliances—all 
purchased from the Alien Property Custodian. 

“Nevertheless, the Government’s contention lays every 
single transaction of sale by the Alien Property Custodian 
under a cloud, and makes it possible to take into court 
each of them for adjudication as to the adequacy of the 
consideration paid. <A flood of litigation is thus threat- 
ened. Thousands of titles are called into question, hun- 
dreds of thousands of transactions based upon those titles 
are threatened with invalidity. 

“Tf such an affliction be visited upon our people, then 
in no other war in which we may be unfortunate enough 
to be concerned will it ever be possible to induce a busi- 
ness man to invest a penny in purchasing property in the 
hands of the Government by virtue of its right of capture. 
No one will want to buy such a lawsuit.” 

After reviewing both bills and carefully weighing the 
arguments and testimony involved it is apparent that 
when court opens in Wilmington Monday morning, Octo- 
ber 8, it will be the signal for the beginning of one of 
the most important legal battles in the history of the 
American dye industry. The initial value of the Ger- 
man patents, $271,000, is a paltry figure when considera- 
tion is taken of the tremendous interests involved on 
both sides, of the huge sums spent by dye plants in this 
country to work the patents they bought with the assur- 
ance that they were being given an opportunity to develop 
an industry that should be strong enough to compete 
with foreign enterprises. 


WARNER TO CONDUCT COURSES AT CO- 
LUMBIA IN TEXTILE CHEMICAL 
SUBJECTS 


Columbia University has announced new courses in 
textile bleaching, dyeing and finishing. ‘The classes 
are under the supervision of John F. Warner, superin- 
tendent of the Bronx Finishing Company, and an 
active member of the American Association of Textile 
Chemists and Colorists. These new courses are to 
enable mill operators and other students to obtain 
a thorough general knowledge of the subjects at a 
moderate fee. 

The program of lecture subjects is as follows: 


BLEACHING AND DYEING 


1. The chemistry of bleaching. After reviewing the 
reasons for the necessity of bleaching cotton cloth for 
most purposes, the various chemical reactions involved 
in bleaching will be studied. 

2. Preliminary scouring operations. Wetting out, 
kier boiling, saponification. 


9 


3. Decolorization and agents employed. The use of 


chlorine. The part played by the air. 











4. Various types of bleach—market bleach, printer’s 
bleach, etc., degree of whiteness required. The length 
of time of European methods as compared to Ameri- 
can. 

Effect on 


5. Mercerization. Its two principal uses. 


the cotton fiber. 
6. Defects in bleached goods. Loss of strength; 
stains, uneven dye and finish in subsequent handling. 


7. General observations on dyeing. The various 
theories of dyeing. 


The padding machine; the jig- 


8. Machinery used. g 
ger; the continuous dyeing range. 
9. Direct cotton 


chemistry. 


colors and for what used. Their 
The kinds of cloth on which they are 
usually used. 
10. Basic colors and for what used. 
11. Sulphur colors and their applications. 
12. Vat dyestuffs and their applications. 
13. Insoluble colors and how produced. Mineral 


khaki. Iron buffs for shade cloths. Ice reds. Indigo 


blue. 

14. Various types of black dyed fabrics. 
black. 
blacks. 


Logwood 
Comparison of prussiate and copper aniline 
Developed blacks for rubberizing. 

15. Defects in dyed goods. Uneven and spotty 
dyeing; variations in shades; reasons for changes 
which may occur after dyed goods are cased and 
stored. 


PRINTING AND FINISHING 
1. The underlying principles of printing of textiles. 


2. Block printing. Its history. 
employed on some fabrics. 


Reasons why still 
Mode of procedure. 

3. Machine printing. Multi-color printing. 
plex or registered printing. 


Du- 
Intermittent printing. 

1. Basic, alizarine and vat printing compared as to 
cost, fastness, etc. Fabrics suitable for each of these 
classes of dyes. 

5. Blotch and discharge printing. 

6. Defects in printed goods. ‘Doctor’ streaks; 
shadiness from side to side of a printed piece; blanket 
defects. 

%. The chemistry of sizing. 

8. Agents 


employed in and 


and 


starching sizing. 


Starches, dextrines and gums. Soaps oils and 
their uses. 
9. Conditioning. 


result. 

10. Plain Sheetings, print 
cloths, etc., with special reference to their ultimate 
uses. 


Its relation to the final finished 


calendered finishes. 


11. Imitation mercerized finishes. 
etc. 


Sateens, alberts, 
Comparison of full mercerized and imitation mer- 
cerized results from the consumer’s viewpoint. 
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12. Summary of bleaching. 


13. Summary of dyeing. 
14. Summary of printing. 
15. Summary of finishing. 

These courses are offered in response to a request 
for instruction in the practical processing of cotton 
piece goods fabrics from the time they are woven 
until they are ready for the consumer’s needs. They 
are intended for those interested in the converting, 
seasonal styling, or merchandising of cotton piece 
goods, as well as for those engaged in theoretical or 
practical textile coloring and printing. They are so 
designed that anyone who has had the equivalent of 
an ordinary high school course will be able to follow 
the lines of thought readily. 
for less than fifteen students. 

For further details address the Secretary of Colum- 
bia University, New York, N. Y. 


They will not be given 


NEW DU PONT COLORS 

Sulfogene Olive Drab GX and Sulfogene Olive Drab 
RX are two types of sulphur colors that have just 
been announced by E. I. du Pont de Nemours & Co. 

These two products are very adaptable for the pro- 
duction of Olive Drab shades. Their solubility is ex- 
cellent and the exhaust very uniform, making them 
adaptable for use in continuous machines. 

Another product recently placed on the market by 
this concern is a new direct color under the name of 
Pontamine Fast Blue SL which is of particular im- 
portance on account of its resistance to light. 

In addition to being suitable for cotton, the product 
is adapted for paper on account of its excellent fast- 
ness to light. It does not require after-treatment, as 
this method does not give any increase in fastness 
to light, and only slightly increases its fastness to 
washing. 


CONFUSION IN TEXTILE CONDITIONS 


The National City Bank Bulletin reports uncertain 
conditions in textiles as a result of the present crop 
and market situation. 

In cotton goods this results from uncertainty about 
the size of the crop of raw cotton and whether con- 
sumers will buy the goods freely on the basis of pres- 
ent costs. The mills could book plenty of orders at 
prices that would have been acceptable two or three 
months ago, but they cannot cover their requirements 
for raw material and get out even on that basis now. 
Illustrating changes since last April when in a scare 
about the crop raw cotton went above 31 cents per 
pound, 64/60 print cloths which sold then as high as 
1114 cents dropped to 834 cents and are now about 
10 cents, although within the last month cotton has 
sold above 30 cents and at this writing is a little under 
29 cents. Despite the difficult situation cloth produc- 
tion is much above what it was several months ago. 
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The consumption of cotton in August was 491,604 
bales, against 461,575 in July and 527,404 in August 
last year. 

In woolens, men’s wear is having a very slack time, 
The trouble in 
men’s wear is said to be due to the backward spring 


but dress goods are in good demand. 
which left a lot of spring goods on dealers’ hands, 
which are now in the way of new spring business. 
The silk business has been affected by the destruction 
of raw silk in Yokohama, and the situation is yet 
unsettled. 


DYESTUFF REPORTER 


YOKOHAMA PORT REOPENED 

A wireless message received recently by the Silk 
Association of America from the Raw Silk Associa- 
tion of Japan announces that the Yokohama market 
and port were opened September 17, and will remain 
hereafter. The news indicates ‘a renewal of 
activity in the raw silk trade, although no further 
It is thought, however, that 
in the absence of housing and shipping facilities, it 


will still be some time before shipping in any volume 


open 


details could be learned. 


can be routed to the port. 





By LOUIS J. MATOS, Ph.D. 


Mechanics of Operation Described—Preparation of Color Paste—Color Mixing—Preparation of Yarn for 
Printing—Various Recipes 


N the manufacture of carpets, next in importance 

to the dyeing of yarns for the production of brussels 

or velvet grades, is the printing of yarn for the so- 
called tapestry brussels. This process is not well known 
to the general public, although it is of great importance 
for producing many of the cheaper stair and floor car- 
It is a 
colored design is printed directly on each individual warp 
thread that is eventually to appear as the face of the 
carpet. In printing these warp threads, the space occu- 
pied by each color is somewhat longer than it will appear 
in the order to 
allow for the proper “take-up” in weaving, 


pets. particularly interesting process, since the 


necessary in 


finished carpet; this is 

Yarn for axminster, brussels, and other carpets is 
dyed in skeins or hanks, with such colors as the design 
calls for, usually not more than five for each pattern, 
hence the ; With 


printed tapestries, however, the choice of colors is not 


name “5-frame’” body brussels, etc. 
limited, and may greatly exceed the above number. 

A carpet design made for tapestry printing provides 
for the coloring of each single warp thread, with that 
portion of the pattern through which the thread passes. 
Each warp thread is printed in succession with all the 
It is therefore seen that every 
warp thread differs from every other warp thread, except 
where there is a repeat of the pattern. 

Yarn printing requires the use of large wooden drums 


colors belonging to it. 


of special construction. These drums may be 8 feet in 


diameter, and 3 or more feet in width. The yarn is 
evenly wound around these drums to the thickness of 
several layers, and to the surface of which the prepared 
color is applied by means of a small color-box that travels 
across the face of the drum and immediately under it. 
There is the color-box is 


a box for each color. In 


mounted a hard rubber wheel about 8 inches in diameter, 
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the printing face of which varies according to the width 
of stripe desired, usually about three-fourths inch, and 
frequently less. This face is slightly concave like the 
runner of a skate, so as to conform somewhat to the 
curvature of the large drum. This concave face permits 
a reasonably sharp edge to the printed stripe. 

As this color-box travels from side to side, the roller 
which is partially immersed in the printing paste, leaves 
a stripe of color which is applied with such pressure as 
to force the color paste through the several thicknesses 
of the yarn. According to the number of trips this roller 
makes, the stripe is printed either narrow or wide, the 
increased width being due to a slight motion given to 
the large drum, the control of which is always regulated 
by the printer, and strictly in conformity with the design 
board which is constantly in view. In printing a “drum,” 
applied in proper order, that is, all red 
shade are printed in their proper places, 


each color is 
stripes of one 
then the blues, greens, yellows, blacks, etc., until the par- 
ticular warp thread is completed. All other warp threads 
for the same design are printed in the same manner. 
An error in printing a stripe means the rejection of that 


‘ 


particular “drum” of yarn, which is generally utilized 


by dyeing black, and worked into plain carpets. 

The colors used are ordinary acid dyestuffs that are 
made into a thickened paste with wheat flour, together 
with starches, such as sago, and frequently also with 
yellow dextrine. The flour is first made into a paste 
with water and a suitable antiseptic, usually salicylic 
acid. For fixing the color on the wool, oxalic acid is 
generally employed, but some few dyes require small 
quantities of other acids, such as sulfuric, acetic or 
tartaric. Oxalic acid is preferred for the reason that 
it is low in cost, and has but little, if any, action on the 
printed yarn when the latter is steamed. 


After the yarn is printed, it is removed from the drum 
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and allowed to become “air dry” by hanging in a shed 
or other covered place where there is free access of air. 
It is then placed on large wooden frames that are diag- 
onally strung with twine, and placed in the steam-box 
where it is subjected to the action of moist steam for 


about half an 


hour at low 


pressure. This steaming 
effects the actual dyeing of the yarn at the place where 
the color is printed. If the steam is too moist, there 
may be danger of some of the printed colors running 
into those adjacent, thereby spoiling the sharpness of 
outline desired in the finished carpet. This is guarded 
against by regulating the condition of the steam in the 
box, and also by making a selection of such dyes as 
possess a lower rate of solubility. For example, certain 
of the so-called level-dyeing colors, which owe their 
property of yielding extremely level shades to their slow 
absorption by the wool in an ordinary dye-bath, would 
be found generally unsuitable for printing on account 
of running or “bleeding” before they become fixed on 
the wool under the influence of the steam. Relatively 
rapid dyeing colors are more desirable for this particu- 
lar purpose. 

Color mixing for yarn printing is most particular 
work, and frequently a number of trials must be made 
by the foreman before the correct proportions are ob- 
tained. These must be first worked out with small 
quantities, followed by the full quantity for the entire 
job, with each trial fully steamed, washed, dried, and 
compared with the standard before the batch is ready 
for use by the printer. 


Sample swatches for this work are made by taking 
about 25 or 30 strands, about 1 yard in length, of iden- 
tically the same kind of yarn that is to be printed, tying 
them at one end, and attaching this tied end to a hook, 
the loose or untied ends free to be held in the left hand, 
and with a brass or bronze spatula, spreading some of 
the printing color to be tested upon it. Several strengths 
are made by diluting definite quantities of the full- 
strength color with fresh flour paste. As an example, 
a “color’ would be made up with: 

Croceine Scarlet 2 


Oxalic Acid I 


Ae ee ee we ee ee eee 2 


ounce 
ounce 
A little water, and flour paste to make 8 ounces 


equivalent to an “8 ounce color,” i. e., 8 ounces of dry 
dye per gallon of finished printing paste. 

When the dye is completely mixed and dissolved, a 
4 or 5 inch length would be spread on the yarn for No. 
1 shade, then 4 ounces of the above would be diluted 
with 4 ounces of flour paste and printed for No. 2 shade. 
Four ounces of No. 2 is diluted with 4 ounces of paste 
for No. 3, and this again diluted in the same manner for 
No. 4. These prints then represent color-shop weights 
of 8 ounces, + ounces, 2 ounces, and 1 ounce of dye per 
gallon of “color,” and are so designated. It is readily 
seen that there can be no comparison between shades 
obtained by printing and shades obtained by dyeing— 
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the former being produced by a definite quantity of dye 
in a fixed volume of paste, while the latter result from 
dyeing a definite percentage of color calculated on the 
weight of the material dyed. Shades produced by print- 
ing may be matched by dyeing and vice-versa. 

Color mixers are not in the habit of using straight dyes 
in making their stock color pastes, but compound and 
designate them as “standards,” taking whatever is needed 
‘standard” to make the final printing color. 
Then a final color may contain as many as six standards 
in various proportions. This is important to understand, 
since it must be realized that when the final color is de- 
livered from the color shop to the drum-room, the color- 
mixer has lost control over it. 


‘ 


from each 


The color-mixer is not 
in the position of a dyer who can observe how his shades 
are coming up. The color-mixer and drum printer can 
only see the result of their work after the yarn has been 
steamed, washed, and dried. If the printed shade is 
“off,” there is no remedy except to dye it black, since 
to run it in the pattern would spoil the entire effect. The 
color-mixer must be continually testing every mix that 
is made, not only of his standards, but also of the actual 
printing colors. 

In well regulated color-shops, immense numbers of 
these printed yarn swatches are made each week, and 
nearly all are preserved for future use, the record of 
the formula being entered in the formula book, or on 
cards, while the swatch is either pasted in large books 
for reference, or frequently, put into the small paste- 
board tubes so that the cut and uncut ends of the yarn 
may be exposed for inspection, 

In making up the final printing color from an estab- 
lished formula, the same routine is followed, and in gen- 
eral, nothing is taken for granted. When a new dye is 
to be substituted for one already in use, even greater 
care is necessary in making the tests, since it means that 
introducing a new dye, the formulas of possibly several 
hundred other colors will need to be changed. 

As previously mentioned, in making trial batches of 
color for yarn printing, a good working basis is to use 
8 ounces of dye per gallon of flour paste. Of course, 
a gallon is far too great a volume to make up for trial 
tests, but proportionately smaller quantities are conven- 
ient, say one pint or half pint. 
lents are: 


On this basis the equiva- 


1 gallon of “color” per 8 ounces of dye 
\% gallon of “color” per 4 ounces of dye 
1 quart of “color” per 2 ounces of dye 
1 pint of “color” per 1 ounce of dye 
4 pint of “color” per % ounce of dye 
4 pint of “color” per 4% ounce of dye 


The artist’s design is made on “weavers’ paper’; only 
one section of it being used at a time. This is pasted on 
a smooth board, usually 8 or 10 inches wide, and of such 
length to take an entire unit of the complete pattern. 


For durability, and to permit cleaning, it is given a coat 


October 8, 1923 


of shellac varnish. Each color called for by the design 
is indicated by a number, actually painted in small figures 
on the design, and which correspond to the one in the 
color-mixer’s formula book. It must not be supposed 
that the shade or tint actually painted on the design is 
the exact shade to be duplicated. The selection and 
blending of the shades are always made in the designing 
room from hundreds of printed yarn samples that are 
conveniently held in the paper tubes previously men- 
tioned. These tubes permit the designer to group the 
colorings conveniently in his hand so that he can see 
them more effectively, and make a more satisfactory 
choice. 

The design board above mentioned, is attached to one 
side of the printing drum, fastened up to the frame of 
which is a rule or straight-edge, permitting the printer 
to keep the warp thread that he is printing constantly in 
view. Each horizontal line on the design board corre- 
sponds to a notch on the large control gear which regu- 
lates the circumferential motion of the drum. One notch 
corresponds to one space; therefore, if a stripe is to be 
printed across the drum, say, three notches wide, the 
drum is revolved accordingly, while the color-box makes 
corresponding trips from side to side, leaving its band 
of color paste. 

Preparation of the yarn before printing requires some 
attention to detail. Oily or greasy yarn cannot be suc- 
cessfully printed, because the oil acts as a resist to the 
color, preventing proper penetration with resulting un- 
evenness. The yarn must be scoured clean and rinsed 
free of all traces of soap; it is then ready for sulfuring 
in order to bleach it as white as possible. At best, sul- 
furing is disagreeable, but this process still remains the 
cheapest. Sulfur bleached yarn must be given a good 
wash with water containing a small amount of sodium 
bisulfite to neutralize any traces of free sulfurous acid 
that remain and finally rinse well. These operations are 
necessary, otherwise traces of sulfurous acid in the yarn 
will react upon some of the colors. 

The color-shop is equipped with a battery of steam 
jacketed copper or monel metal pans in which the colors 
are compounded. ‘These pans should be tilting so as to 


he readily emptied. The storage facilities for standards 


onsist chiefly of large barrels, or preferably, covered 


stoneware crocks of various capacities, while the con- 
tainers in which the finished color is sent to the drum- 
room are generally large stoneware pitchers or jugs. 

Besides the foregoing, the most important part of 
the color-shop is the equipment for making the thicken- 
ing. As a general rule it consists of two, sometimes 
three, large wooden vats in which paddles revolve to 
leep the mass well stirred during the cooking. One of 
these vats is always in service, while the other is being 
charged with the flour to make a fresh batch. For a 
“00 gallon batch of flour thickening, there is used the 
<bove quantity of water, and 300 pounds of sweet flour 
that should test relatively high in gluten, and from 15 to 
18 pounds ammonia alum. 

During the making of the paste, actual boiling should 
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not be permitted, and also during the actual use of the 
thickening in the color pans while compounding the 
colors, boiling is to be avoided. 
to 190 deg. Fahr. is sufficient. 


A temperature of 180 


made to the use of flour that 
tests relatively high in gluten as being most desirable for 
color thickening. 


Reference has been 
A flour that is low in gluten content 
does not make a satisfactory thickener, and it is for 
this reason that straight starches are not extensively 
used in carpet printing. Starches give a bulky thicken- 
ing that does not possess the required body. 
flour, or 


A musty 
and musty 
flour, though costing less, is not suited since there is a 


one that is a mixture of sound 
possibility of the presence of certain micro-organisms 
likely to cause the thick paste to liquefy over night, and 
the batch is then of no value. This does not imply that 
some flours, unsuited for bread making, cannot be used 
in the color-shop. For this kind of textile printing, 
ordinary flour is quite suitable, but it is of little value 
when textile fabrics of comparatively fine texture are 
printed from engraved copper rollers. 

After each color is compounded, it is strained to re- 
move any lumps of flour or other ingredients that might 
accidently have escaped softening. The finished colors 
are used cold, warm color pastes are likely to be too 
thin in consistency, thereby yielding shades that are not 
as full as when the color is cold. On the other hand, 
the colors must be so stiff that they will adhere readily 
to the hard rubber printing wheel in the color box, and 
yet have such a degree of fluidity as to run slowly. 

The standard colors, those that are used for com- 
pounding the actual drum-room colors, are usually com- 
pounded with dextrine and the necessary acid. They 
are kept covered to prevent evaporation and to protect 
them against possible splashing of other colors and from 
loose dye dust. In making relatively large batches of 
color, the known quantity of dry dye is weighed out 
and dissolved in a small amount of water and acid in 
one of the metal pans, then some dextrine is added, and 
the whole diluted with the proper quantity of flour thick- 
ening. After the mixture has been thoroughly stirred it 
is tested for shade. If shading colors are needed to 
“bring it up,” they are selected from the stock standards. 

The following recipes illustrate the detail as outlined 
in the foregoing. 

For National Alphazurine A and 2G, National Aliza- 
rine Sapphire, and National Alizarine Sapphire FS. 


(Per gallon of color standard) 
Ounces 


Water 
Dextrine 
Oxalic Acid 
Water 


For Wool Oranges, such as National Wool Orange 
2G Cryst., National Wool Orange A. Conc. and R Conc. 
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(Per gallon of color standard) 
Ounces 


Water 

Tragacanth 65/1000 
Dextrine 

Oxalic Acid 

Water 


For National Fast Crimson GR and R, National Fast 
Fuchsine 6B and G, National Wool Navy Blue B, Na- 
tional Azo Bordeaux, National Wool Yellow Extra Conc., 
National Acid Fuchsine D, National Fast Red S. Conc., 
National Azo Rubine Extra, National Metanil Yellow 
1955, National Wool Red 40 F, and National Quinoline 
Yellow. 


(Per gallon of color standard) 
Ounces 


Water 

Tragacanth 65/1000 
Dextrine 

Oxalic Acid 


Water 


For National Azo Yellow A5W, National Fast Acid 
Green B, National Fast Wool Blue R and B, and National 
Buffalo Black 4AB. 


(Per gallon of color standard) 


Ounces 


Water 
Acetic Acid, 8 deg. Tw 
Tragacanth 65/1000 


For Acid Scarlets, such as National Brilliant Scarlet 
3R, and National Croceine Scarlet MOO. 


(Per gallon of color standard) 


Ounces 


Water 
Tragacanth 65/1000 
Dextrine 


For Navy Blues, compounded with mixtures of Acid 
Violets and Acid Greens. 
Ounces 
(Per gallon of color standard) 
Dye (according to proportions) 


Water 
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For Naphthol Green. 


(Per gallon of color standard) 


Ounces 


Water 

Tragacanth 65/1000 
Dextrine 

Chlorate of Soda 
Water 


Acetic Acid 8 deg. 


The above recipes are typical of the general line of 
printing colors, and where they are used in relatively 
small quantities the use of a paste made of gum traga- 
canth is permissible. For larger quantities, the traga- 
canth is substituted by the flour paste. To make com- 
bination shades with these, the color mixer uses what- 
ever quantity his trials call for, using as thickener for 
the large batch the necessary amount of flour paste. 
These “standards” are uusually much stronger in shade 
than the design colors call for, and consequently will 
stand a considerable amount of dilution or reduction. 

With the forezoing, almost every shade required by 
the designer of tapestry carpets may be obtained with 
the possible exception of some very delicate tints that 
are but seldom called for. Such shades may be produced 
with very small quantities of some special dyes that are 
found in most color shops. 

After printing, air-drying, and steaming to fix the 
color, the yarn is washed to remove from it all traces of 
the flour thickening and other chemicals used in the 
colors. This washing must be so thorough that the yarn 
is absolutely clean. If the proper selection of dyes has 
been made, and the steaming has been correct, the colors 
on this yarn will be full-bodied, clean and sharp, with 
The 


washing should be only so long as is necessary to remove 


no evidence of one color running into its neighbor. 
the thickening and no longer. Excessive washing is 
likely to be detrimental to the yarn which is in the form 
of very large skeins or hanks equal in length to about 
1% times the diameter of the drum on which they were 
printed. This requires care in handling so that there 
will be no appreciable’ stretch of the pattern as printed 
which would work in the 
room,” that department of the mill where the printed 


warp threads are brought together in their proper order 


cause troublesome “setting 


and position preparatory to being wound on the beam 
for weaving. 

At all times the complete solution of the dye used is 
necessary. Any undissolved particles that pass into the 
finished color are likely to appear in the printed yarn 
While this is 


not a serious defect in very deep shades, it is the cause 


as distinct specks or other unevenness. 


of blemishes that show quite distinctly in the lighter 
shades. To prevent specks in the color, the dyes should 
be completely dissolved in the smallest volume of hot 
water and strained into the mixing pan. 
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indigo and its Application 


Part I 


Cotton Dyeing—Various Recipes—Indigo Vat for Cotton—Methods of Dyeing—Machines Employed— 
Combination Dyeing on Cotton—Silk, Linen and Jute 


By PHILIP S. CLARKSON 


Cotton DYEING 


HiILE the principle of cotton dyeing with 

indigo is the same as that of wool, the vats 

used for this differ both in strength and 
assistants used. 

The three vats in common use for cotton dyeing are 
the Copperas Vat, the Zinc-Lime Vat and the Hydro- 
sulphite Vat. 

Copperas Vat.—AI|though it is usual to reduce the indigo 
in the dye kettle, it is better to carry out the reduction 
in a more concentrated solution, as the reducing agents 
act more rapidly and the loss of indigo is less. The 
reduction generally requires about three hours, and 
time can be saved if the chemicals are mixed together 
in the evening and allowed to stand overnight. The 
proper proportions are: 

10 pounds Indigo powder. 
10 pounds Copperas. 


50 pounds Lime. 


or 


»” pounds Indigo 20% paste. 


10 pounds Copperas, and 
50 pounds Lime. 

The copperas should be dissolved in hot water and 
be added to the indigo previously made into a paste 
with water, and then the slacked lime added and as 
much water as is necessary to make the mixture of 
The tem- 
perature of this stock liquor should be about 110 to 
130 deg. Fahr. 


indigo, lime and copperas to a thin paste. 


It is then well stirred and allowed to 
stand until the reduction is complete. 

Color |’at—These vessels may be either round or rec- 
tangular, made of either wood, or stone with cement 
:oints, from 70 to 100 inches deep and from 30 to 40 
inches across. On account of the depth of these, in 
order to make the handling of the material easier they 
usually set below the level of the floor. Before adding 
the reduced indigo to the dye kettle, the oxygen in the 
water should be absorbed, which is done by adding 
t pounds of lime and 2 pounds of copperas for each 
250 gallons of water, the lime being slacked and made 
into milk with water. The vat is then stirred up and 


allowed to stand for one hour, when the stock liquor 
The whole is thoroughly stirred and 
When the 


may be added. 


?llowed to stand for two or three hours. 


H. A. Metz & Co., New York City 


sediment has settled, the liquor should have a brown- 
ish-yellowish appearance, and on stirring blue veins 
should show on the surface. The blue scum or flurry 
should be removed before dyeing. As in the other 
vats, it is necessary to carefully observe the appear- 
ance of the liquor, and if the vat is greenish the indigo 
has not been completely reduced, and therefore more 
copperas should be added. If the vat is dark it is not 
sufficiently alkaline and more lime will be required. 
lt is necessary also to keep the proper proportion of 
all the ingredients, as an excess of lime will make the 
vat dye too slowly, while too strong a vat will deposit 
the indigo too rapidly on the fiber and the dyeings will 
not be fast. If the vat is to be run continuously, which 
is not often the case with the copperas vat, the stock 
liquor may be added in the evening; after stirring, the 
vat is allowed to stand overnight. This vat is prin- 
cipally used for dyeing skein yarns and cloth that has 
been printed with resists. In warp dyeing and contin- 
uous piece dyeing it has been replaced by the other 
vats. 

Ziyc-Lime |at.—This has the advantage over the cop- 
peras vat that it contains a smaller quantity of sedi- 
ment, the dye kettle and the method of working being 
generally the same as the former. As before noted, it 
is better to reduce the indigo in a concentrated solu- 


tion. For this use: 
10 pounds Indigo powder. 
6 pounds Zine Dust. 
20 pounds Lime. 
or 
“0 pounds Indigo 20% paste. 
§ pounds Zine Dust. 
20 pounds Lime. 
The zine dust is stirred with 5 gallons water and 


added to the indigo, which has been ground with water 
to a paste, and last the slacked lime is added. This 
mixture is made up to 20 gallons and kept at a tem- 
perature of 115 deg. Fahr. and stirred frequently for 
five or six hours, when the reduction should be finished 

Before adding the reduced indigo to the dye kettle 
the water should be corrected with 2 pounds of lime 
and 10 ounces zinc dust for each 250 gallons; then the 
stock liquor is added. The zinc lime vat in proper 
condition has the same general appearance as the cop- 
peras vat, and should be clear and amber colored with 








740 


If the 
vat contains too much zinc dust the hydrogen is gen- 
erated too rapidly and the sediment, instead of set- 


a good flurry and show blue veins on stirring. 


tling, remains in the liquor and causes a dark appear- 
ance with foam on top. This condition may sometinies 
be removed by stirring, but if this does not give the 
proper result more indigo should be added to absorb 
the excess of hydrogen. 

Hydrosulphite Vats—The hydrosulphite may be pre- 
pared in several ways: either by producing the hydro- 
sulphite in the presence of the indigo; and this, imme- 
diately reacting on the latter, reduces it; or by the 
addition of already prepared hydrosulphite to the in- 
digo. The former vat is commonly known as the Zinc- 
Bisulphite-Soda vat. It has one disadvantage of con- 
taining considerable sediment. To prepare this the 
following proportions are used: 


50 pounds Indigo paste 
5 gallons Milk of Lime 
containing 20% lime are mixed with 
gallons Water 
and into this mixture 
gallons Bisulphite of Soda 75 deg. Tw. 
previously mixed with 
‘ pounds Zine Dust 
and allowed to stand for ten to fifteen 
minutes are stirred. 


The mixture should then be made up with hot water 
at 150 degrees and stirred again. In about two hours 
the indigo will be reduced and the solution should 
show the usual yeilow color. Care should be taken not 
to stir too frequently, as this will oxidize the hydro- 
sulphite and prevent the proper reduction of the indigo. 
On account of the sediment this vat requires about the 
same dye kettle as the other vats. 
used in England. 

Hydrosulphite \’at.—This vat has the great advantage 
over the copperas and other chemical vats of contain- 
ing absolutely no sediment. It may be used for all 
kinds of dyeing, and it is particularly indicated where 
the dye bath must be perfectly clear, as in the dyeing 
of piece goods, warps, cotton, etc., in machines. As 
with the other vats, it is better to make up a stock 
liquor and add this to the dye kettle. 

Proportions to be taken are: 


It is principally 


10 pounds Indigo powder, or 
50 pounds Indigo 20% paste, 


are mixed with 


214 gallons Warm Water. 
334 gallons Caustic Soda 76 deg. Tw. 
and stirred. 
The temperature is raised to 105 deg., and 
8 gallons of Hydrosulphite 


are stirred in. 
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The temperature should remain constant for one to 
two hours, and if the solution is not clear yellow a fur- 
ther addition of 1% to 1 gallon hydrosulphite is made. 
The hydrosulphite may be made from zinc dust and 
bisulphite of soda. This hydrosulphite solution may 
be prepared as follows: 


35 gallons Warm Water 86 deg. Fahr. 
are put in a suitable barrel and 
108 pounds Sodium Bisulphite 75 deg. 
Tw. added. 
12 pounds Zine Dust 
previously made into a paste with warm water, 
are stirred in during an hour. 


The mixture is allowed to stand for one hour, and 
8 pounds of 100 per cent caustic soda are added and 
the whole allowed to stand again. The clear solution 
is hydrosulphite, and is ready for immediate use. 

Color V at.—-The water is corrected as usual by the addi- 
tion of 1 quart hydrosulphite to every 250 gallons of 
After the addi- 
tion of the stock solution the vat is then stirred and 


water and allowed to stand an hour. 


allowed to stand for several hours, and it is then ready 
for dyeing. 

Fermentation V'ats——In some cases this form of vat is 
used for dyeing cotton; but while it is more difficult 
to handle than the chemical vats, it has the advantage 
Besides, it 
gives also the so-called indigo odor to the dyed mate- 


of giving stronger and brighter shades. 


rial, which in some markets is absolutely necessary. 


The amount of indigo used for these vats is more 
than for wool, as they run at about the same strength 
as the chemical vats. The vat may be warmed with 
artificial heat, and as the means of reduction various 
substances which ferment easily in alkaline solution 
are used. Among these are bran, flour, rice, syrup, ete. 
A vat which gives good results is made up with: 

50 pounds Indigo paste. 
Bran. 
Calcined Soda. 
Madder. 


24 pounds 
25 pounds 


16 pounds 


‘The vat should be heated to boiling and cooled down 
to about 140 deg. Fahr. and the materials added. After 
the fermentation is complete, the vat, as in the case of 
the wool vats, is sharpened with lime or soda. If the 
fermentation does not start satisfactorily it is well to 
add about 10 pounds of syrup. 


Cotton DYEING WITH INDIGO VAT AND INDIGO VAT 
FOR CoTTON 


Indigo vat can be used to great advantage in cotton 
dyeing and, as it avoids the reduction of the indigo in 
the stock vat, a great saving of time and labor is 
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effected. It is especially suitable for the hydrosulphite 
and also for the fermentation vats. In the latter case, 
as the indigo vat furnishes a clear solution of reduced 
indigo, it is only necessary to add to the color vat suf- 
ficient reducing materials to prevent oxidation by the 
air. In this way there is a large reduction in the 
amount of sediment, and the proper maintenance of the 
vat is made much easier. In working the vats with 
this solution, all that is necessary is to add the reduc- 
ing agents, stir up, allow to stand one hour, and then, 
after adding the necessary amount of indigo vat, with 
one hour’s longer standing, the vat is ready for use. 
These proportions of materials have been found to give 
good results: 

Hydrosulphite Vat—For 250 gallons of water add 6 
to 7 pints hydrosulphite, after one hour the necessary 
amount of indigo vat, stir thoroughly, and then add suf- 
ficient caustic soda to change the bluish-green color of 
the vat to yellowish green, and after thoroughly stir- 
ring again it is ready for use. 

Fermentation Vats——For 250 gallons of water at 110 
deg. Fahr. add: 


16 pounds Bran. 
10 pounds Flour. 
2 pounds Sodium Carbonate, 58%. 


OG 


After two or three hours the fermentation should 
start, and 16 pounds indigo vat are added. The whole 
is stirred well and allowed to stand one to one and 
one-half hours. The vat should then be ready for 
dyeing. 

Indigo Vat for Cotton.—While indigo vat can be used 
for both wool and cotton, where the latter only is to 
be dved the use of indigo vat for cotton is recom- 
mended, especially for piece dyeing. With these the 
older methods of reduction of the indigo are not 
needed, and the dyeing operation is much simplified. 

Strength of the Vat—For medium and dark blues 
from 12 to 15 parts of indigo vat for cotton to 1,000 
of liquor will be necessary, while for light blues the 
proportion should be reduced to 5 parts. With the 
full strength of liquor, dark blues can be dyed in two 
runs on the continuous machine. Medium blues can 
be colored in one run, or in two by speeding the ma- 
chine. Light blues require one to two runs in the 
weak liquor. 

Preparation of the vat: 

For each 100 gallons of vat liquor the following 
stock liquor is prepared: 


26% pounds Indigo Vat for Cotton. 
1% gallons Caustic Soda solution 66 deg. Tw. 
4 gallons Hot Water 160 deg. Fahr. 

7% quarts Hydrosulphite. . 
The vat is stirred for several minutes, and when the 
proper condition is reached, which is indicated by a 
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yellowish olive-green solution, the dyeing may be 
started. 


To keep the vat in proper condition, a further daily 


addition of 1 to 2 pints of hydrosulphite is necessary. 
This should be added in two portions, at noon and eve- 


ning. ‘The liquor should be replenished every day to 
keep the strength constant, and it is better to add the 
fresh liquor also in two portions. ‘The amount neces- 
sary naturally depends upon the character of the mate- 
rial, and may be varied accordingly. 

After dyeing, a thorough washing is sufficient; but 
printed material is often passed through an acid bath 
at 1% deg. Tw. 

If dry material is used it must previously have been 
well boiled out and bleached, which will insure the 
equal wetting of the goods in the passage through the 
vat. For practical reasons, such as saving drying and 
on account of the damp material carrying less air into 
the liquor, it is best to work with wet goods which 


have been well squeezed. 


Dyetnc METHODS 






Raw Cottou.—The dyeing of cotton in the raw state is 
so difficult that it has little practical value, and only in 
exceptional cases is it used. It is necessary to use a 
dyeing machine, as in the open kettle it collects in 
lumps, which interfere with the proper handling and 
also cause great waste in carding. It can be dyed in 
a machine similar to that used for slubbing, and the 
hydrosulphite or filtered zinc vat can be used. 

The cost of dyeing raw cotton is very much greater 
than that of yarn or piece goods. 

Cotton Yarn in Skeins—Before dyeing, the yarn must 
be boiled out well, hydro-extracted and entered in the 
vat while wet. Care must be taken to work it evenly 
and wring it out well. The length of time in the vat is 
regulated by the depth of shade and the strength of 
the vat. Faster and more level shades are produced 
by dipping first in weak vats and then in stronger; as 
many as eight or ten dips may be given, the yarn being 
wrung out and oxidized in the air between each. After 
dyeing, the yarn is soured with oil of vitriol or muri- 
atic acid at 2 deg. Tw., except when the hydrosulphite 
vat is used. With this vat the acid bath is not needed, 
a simple washing in water being sufficient to remove 
the caustic soda of the dye liquor. 

Ilarps—These are usually dyed in chains, being run 
through the vat on movable frames with rollers. 
These frames are arranged so they can be moved from 
one vat to the other. The warps are first boiled out, 
then run through a weak vat before using the stronger 
ones. They are well squeezed out between each dip, 
and after dyeing are soured and washed the same as 
skein yarn. 

Recently an improved machine for dyeing warps has 
been introduced by the manufacturer of the well- 

known Fries Dyeing Machine. 












the method of dyeing used in this machine is to 
take the dry warps without previous boiling and run 
them through a box which contains sheaf pulleys set 
at an angle and a partition arranged so that the warps 
have two dips in the first compartment and ten or more 
in the second or larger. A suitable rubber roll is so 
placed that the warps are thoroughly squeezed after 
each immersion. From the box the yarn may be suit- 
ably oxidized by exposure to the atmosphere by run- 
ning over the reels of the machine, and then dried on 
the cans. If it is desired to wash the yarn another 
similar box is used, and the yarn is then dried on the 
cans. 

‘The first compartment of the box contains a solution 
of indigo white—the manufacturer recommends the 
zine-lime vat—the strength being made suitable for 
the shade desired, and the second contains a solution 
of indigo in sodium hydrosulphite, the amount of in- 
digo in this being 10 per cent of the amount in the 
first compartment. In the process the fresh reduced 
indigo solution is padded on the dry yarn which passes 
through the solution at constant speed under constant 
pressure of the squeeze rolls. The padded yarn then 
runs through a solution of dilute sodium hydrosulphite 
indigo solution and is given ten or more dips in this. 
The practical result is that the padding serves as a 
continuous uniform feed of reduced indigo of 
strength proportioned to the required shade, and the 
second bath completes the dyeing with the same ad- 
vantageous results as would be obtained in ten or more 
dips in weak hydrosulphite vats. 


the 


The great advantage of the process is the fact that 
the whole operation from the white yarn to the finished 
product is continuous, thus effecting a great saving in 
labor cost, and the result is superior to that produced 
in the ordinary machines. 

Piece Dyeing.—Piece goods are dyed either in the dip- 
ping vat, as it is termed, or in the continuous dyeing 
machine. 

\When the dipping vat is used the goods are stretched 
on frames by fastening the selvedges. These frames 
are then sunk in the dye liquor and let stand for fifteen 
or twenty minutes, the liquor being occasionally stirred 
by means of a rake. The frames are then raised and 
the blue oxidized in the air. 

This method is used for heavy goods and material 
which has been printed with resists, the heavy material 
requiring a longer immersion than can be given in the 
continuous machine, and the friction of the rollers in 
the latter destroying the printed resists. 


In the continuous roller machine, which is generally 
used, the goods are run through the vat on rollers ar- 
ranged so the goods run several times from the top to 
the bottom of the vat liquor. 

On coming from the bath the goods are well squeezed 


and then run over rollers in the air for the purpose of 
oxidation. 


AMERICAN DYESTUFF REPORTER 









































October 8, 1923 


One, two or several runs may be given, according to 
shade desired. After the necessary runs the goods are 
rinsed and soured, as in case of yarn. 


COMBINATION DYEING ON COTTON 


Various methods of reducing the cost of dyeing cot- 
ton with indigo have been tried by the use of other 
dyestuffs in combination with it. Different ways oi 
using these have been suggested, some of them being 
mixed in the vat; others are used for topping the in- 
digo dyed goods, and some are used for bottoms, the 
material being passed through the vat after dyeing. 

An example of the latter is the use of Melanogene 
Blue B as a bottom. This will increase the depth of 
shade very materially, and the cost is not excessive. 

However, since the manufacture of synthetic indigo 
on a large scale the cost of pure indigo dyeing has been 
so greatly reduced that, except for peculiar effects, 
combination dyeing will probably go out of use. 


SILK, LINEN AND JUTE IN THE INDIGO VAT 


Silk is not often dyed in the vat. As lime will make 
the fiber brittle, the hydrosulphite vat is used, and the 
use of indigo vat is recommended on account of the 
small amount of alkali required. 

Linen and Jute—These are dyed in the vat by dipping. 
They require a very long time in the dye bath to se- 
cure penetration, and therefore the continuous ma- 
chine is not suitable. 
must be used. 


In starting, a very weak vat 
The usual kind of vat for this purpose 
is either the copperas or zinc-lime vat. 
of handling are the same as for cotton. 


(End of Part IT; Part III will follow in an early issue.) 


The methods 








TEXTILE CHEMIST AND SALESMAN 





Of highest caliber, with practical experience in the 
manufacture and application of various finishing com- 
pounds. The former’s duties will be the direction of 
research and production; the latter should have all the 
attributes of a good salesman, coupled with wide mill 
acquaintance and practical knowledge of the business. 
Replies to this ad will be received by disinterested par- 
ties and accordingly held in strictest confidence. These 
are exceptional opportunities—please call them to the 
attention of your friends. Box 233, American Dyestuff 
Reporter. 








WANTED 





Experienced Dyestuff Salesman for Middle West. One 
who knows colors and their application. 
known manufacturers and importers. 
ence confidential. 
porter. 


3y well- 
All correspond- 
30x 234, American Dyestufi Re- 
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Helping to Maintain Holeproof Quality 


yee god Smith ‘Drum ARTICULARLY for nationally advertised hosiery is strict maintenance 
lone etal machines ¢ sig. os a fer es i inimize > sibili 
in the Dyehouse of the of quality essential. Production methods must minimize the possibility 


Holeproof Hosiery Com- of turning out goods below grade, to lighten the burden of inspection and 
pany, Milwaukee, Wis. the costs of rejections or seconds. 


That is one reason why Holeproof use Monel Metal Dyeing Machines. 
Monel Metal does not sustain coloring from the dyes and is easily cleaned. 
It permits uniform dyeing of the most delicate shades. The smooth, polished 
surface. of the Monel Metal cylinder insures against damage in the dyeing 
machine to the sheerest of fabric. 


Then, too, because of the acid-resisting and wear-resisting qualities of 
this nickel alloy, the long life of Monel Metal machines makes them a most 
Why the . Sedaseect . ta. economical investment. Flexibility of equipment—the ability to dye both 


siery Co. installed Monel light and dark shades in the same machine—is another advantage. 
Metal dyeing machines: . 


z Monel Metal dyeing ma- : 
chines give practically How Monel Metal may be employed to give you better and more 
unlimited wear. ° s ° o- 3 ° 2. : ay! : 2 
= economical production is told in our bulletin 103. A copy will be sent 
. They provide ample dye " ac ' 
bath space. on request. 
3. They are free from 


bulkiness and make pos 
sible easy manipulation. 


— oe THE INTERNATIONAL NICKEL COMPANY 


. They do not sustain col- 


oring. 67 Wall Street New York City 


Producers also of malleable nickel in sheet, rod, and other commercial forms. 
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Consult Us 


Interesting, illustrated folder “How to get 
Greater Desk Efficiency” shows how to keep 
your desk cleared for action. Thousands of 


Kleradesks are giving entire Satisfaction, Saves 
time locating, distributing or sorting papers. 


Takes less space thamatray. Sent FREE trial. 


Kleradesk Dyemg Problems 


ROSS-Gould Co 
FE Steel Sections 809 N.1 0th 


ST. LOUIS a ; : . 
The services and advice of an expert 


chemist and a well equipped labo- 
ratory are at your disposal without 
cost, except when special research 
or experimentation is necessary, 


Mailing Lists 
Will help you increase sales 


Send for FREE ca'alog showing when the charges will be of a mini- 


nokia pois ara mum nature. 
9% Sy sciund ef each 
Ross-could Co anne St. Louis 
American Dyestuff Reporter 


Woolworth Bldg. New York City 








Latest 1914 Berlin Edition of 


“FARBSTOFFTABELLEN” 


By Dr. Gustav Schultz 


Containing over 1000 dyestuff formule reprinted and exactly 
reproduced by photographic process on fine white paper, and 
substantially bound in heavy black cloth and leather. 


Can now be had from us at $10 per volume. 


HOWES PUBLISHING COMPANY 


4109 Woolworth Building, New York 


Advertise in 


American Dyestuff Reporter 


Special Issue for the 


Textile Exposition 
Boston, Oct. 29-Nov. 3, Inc. 


Three Reasons Why 


Dyers, bleachers, finishers — mill men of every 
sort —congregate there. They come, primarily, 
to learn of things to buy. All visitors get copies 
of the Reporter at our booth. 


The Reporter is the official publication of the 
American Association of Textile Chemists and 
Colorists — men who dictate the purchase of 
millions of dollars worth of dyes, chemicals and 
machinery annually. Our booth is headquarters 
for visiting members. Each member also gets a 
copy at his home. 


Our regular circulation covers thoroughly mills 
throughout the United States and Canada which 
do their own dyeing, bleaching or finishing. The 
Exposition circulation is additional, but costs no 
more. 


The Textile Exposition is the 


‘ae Big Event of the Year 


Howes Publishing Co. The Dyestuff Reporter is the 
4109 Woolworth Bldg. 


New York Ciey Big Paper in its Field 
Try the Combination! 





satabrica Chemical Product? 


2 Atfirst glance no-But 


it is the chemical treatment which sells the goods. Color, finish, 
ieel—these are the factors which influence the ultimate pur- 
chaser. A fabric may be faultlessly woven, of excellent mate- 
rial, yet it may be ruined by faulty dyeing, bleaching or finishing 
operations. Too much attention cannot be given these processes. 


| 


a ty 


For over fifty years A. Klipstein & Co. have specialized in 
supplying the textile industry with dyestu‘fs and chemicals. Our 
organization includes specialists in every textile chemical process. 
Let them assist in solving vour dyeing and finishing problems— 
helping vour fabrics to sell themselves. 


Among our products are: 


Dyestuffs and Colors of All Kinds 
Sizings - Softeners— Finishes 


Formic Acid Tetrachloride of Carbon Bichromates 
Acetic Acid Bicarbonate of Soda Caustic Potash 
Oxalic Acid Sodium Sulphide Glauber’s Salt 
Tartaric Acid Sulphonated Oils Chrome Chloride 


A:KLIPSTEIN & CO. 


644-52 Greenwich St. 


NEW YORK CITY 
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BRANCHES: 

BOSTON PHILADELPHIA CHICAGO 
PROVIDENCE, R. I. CHARLOTTE, N. C. 
Represented in Canada by 
A. KLIPSTEIN & CO, LTD. 12 ST. PETER ST.. MONTREAL 
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